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AS OF NOW, THERE IS NO DISTANCE 
BETWEEN TWO POINTS. 


Now, no matter where your next story takes you, you'll be able to keep open the lines of 


communications. Iridium, the world’s only global communications service, is back and more 


GLOBAL COVERAGE. 


SMALLER AND TOUGHER. 
The Model 9505 bandbeld 


unit weighs only 13.2 ounces 


Only Indwm's 66 incredibly easy to use. Our 66 low-orbit satellites keep 
satellite constellation . : 


delivers voice and data 
from any point “A” 
fo any point “B.” 


and resists water, dust, 


the signal strong even in the most remote terrain. And ce 
and Spocr, 


improved data capacity lets you send and receive text. Count on Iridium 
to close your communications gaps. The U.S. Department of Defense 


does. Call 1-866-947-4348 toll-free, or visit www.iridium.com. 


On the cover: Contributing Editor Donaid 
Koehler explores the possibilities for a 
communications medium that is somehow 
“beyond RF.” Story on page 32. 
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Pus.ic Sarety: Busted by GPS/AVL 

Kari Taylor 

Location technology expands beyond fleet dispatch to include 
suspect tracking and loss recovery. 


Cover Story: Beyond RF 

Donald E. Koehler 

Telecommunications technology adoption has seen a millennium of 
smoke signals, dispatch riders and sempahore; 150 years of 
wireline telegraphy and telephony; and 60 years of commercial 
two-way radio. What service will your company be providing in 

20 years? 


Consolidation along the Cumberland 

Leonard E. Leech and Robert T. Forrest, P.E. 

Partnerships between public safety agencies and publicly-owned 
utilities may seem unlikely. But in Nashville, the power company, 
the fire department and the cops not only talk to each other, they 
also share the radio system on which they do it. 


Happy 25th, IWCE! 

MRT staff 

This year marked the 25th anniversary of the International 
Wireless Communications Expo, held in Las Vegas in March. 
Between the booths, special events, seminars and prize 
giveaways, visitors were kept busy. 


Nashville’s utility and its public safety 
agency brought channels, funding 
and cooperation to the table to form 
one comms system. See page 38. 
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The Spokane sheriff's 
department uses GPS/ 
AVL to track and catch a 
murderer, See page 18. 
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Collinear 
Antennde 


tents granted for this design, our omnidirec- 
tional callinear array antennas add a new dimension to 
conventional base station antenna coverage. The true 
corporate-feed design improves pattern control, allowing 
higher. gain Jrom a shorter antenna. 


Vertical Power 
as Bandwidth Beamwidth Han dling ala 


62 MHz 10° «100 watts IN female 
62 MHz 10° —-1000-watts: 7/16 DIN 
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Let's improve our position in the marketplace 


I appreciate and agree with the 
article you put together for MRT 
(“Radio Dealers Don’t Communi- 
cate,” Point-of-Sale Perspective, Bob 
Urian, February 2001). Certainly 
we have become a low-brow, low- 


New Vega C-1610 Six Line 
Console with DSP 
Architecture. 


* Dual sequential ‘Lone Line 
Module cards for up to 6 lines 

* Flexible line contiguration for 
either a dedicated two- or 
four-wire full duplex circuit, 
or local control keving 

* Vacuum florescent display 

* Squelch and Line activity indicators 
flash upon detecting audio 

* Optional desk microphone, headset, 
handset or gooseneck 


* And much more! 


tech industry made up of has-beens 
and wash-ups. As a 28-year-old 
sales rep for a very successful ra- 
dio company, I am taken aback by 
the inept attitude of most dealers. 
I joined this industry because of the 


“For all the details, just call 


1-800-752-7560 


or fax (402) 467-3279 
Email: vega_signal@earthlink.net 
www.vega-signaling.com 


1 ME CAN 


TELEX. Communications, Inc. 
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unique opportunity to sell mobile 
data and wireless data solutions. I 
work hard to position this company 
as a leader in wireless innovations. 
I agree that the lack of communi- 
cations has turned us into a com- 
modity market, just like cat-5 cable 
and fiber optics. This is an indus- 
try I used to be a part of, and it went 
from high profits to a complete com- 
modities market. I agree we need 
to communicate more (or at all) and 
come up with a market strategy 
that plays on our strengths as a 
leader in wireless solutions. I am 
up for whatever we can do to im- 
prove our position in the market- 
place. Let’s add value back to our 
customers and win their loyalties 
through service; they will pay for it. 
—Hudson Denney 

Diversified Electronics 

South Carolina 


Other dealers agree 
with Feb “POS” 


I loved your article in MRT (“Ra- 
dio Dealers Don’t Communicate,” 
Point-of-Sale Perspective, Bob 
Urian, February 2001). One thing 
I think you failed to mention was 
how the manufacturers push for 
territories but don’t worry about 
those cataloged places that just 
sell the boxes. It is fine with the 
manufacturers because they make 
the money anyway. Just thought I 
would let you know that other 
dealers agree with you, Let me 
know if you get some kind of asso- 
ciation together. 

—Dan Shepherd 
President 

Vincennes Electronics 
Vincennes, IN 


CHECK OUT THE LATEST 
land mobile radio industry news, 
media, reader letters and people on 


MRT's Webs site. Browse back issues 


or contact the magazine staff. 


www.mrtmag.com 
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“EOMING THROUGH 
LOUD AND CLEAR” 
Telewave, Inc. delivers 


high performance 
everytime, everywhere. 


¢ Wattmeters 


¢ Combiners 


We bring 26 years of product 
and system design experience 
to the table for every customer, 
large or small, worldwide. 


With a full line of standard 
products, and custom designs 
available for special projects, 

our support of Public Safety, 

Government, and Business 

systems is second to none. 


Contact Telewave today at 
1-800-331-3396 and discuss 
your system requirements 
with our sales engineers. 
Or visit our website at 
www.telewave.com 


TELEWAVE, Inc 


Wireless Communications Manufacturers Since 1972 
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Tyco must have 
made an offer 
that the privately 
held Com-Net’s 
investors couldn't 
refuse, giving 
them a fabulous 


Interference? Let's hear it ... uh, about It 


We've written about interfer- 
ence from wireless base stations 
that blocks reception on public- 
safety mobile and portable units. 
One reason for the problem is the 
distribution of wireless base sta- 
tions throughout a population 
center, placing wireless transmit- 
ters close to public safety receiv- 
ers that may not be able to reject 
the unwanted strong, nearby sig- 
nal and to receive the weaker, de- 
sired signal from a distant 
public-safety base station. 

Another form of interference 
from wireless base stations affects 
bi-directional amplifiers used to 
extend public safety radio cover- 
age into underground areas and 
other weak-signal areas. Un- 
wanted wireless base station sig- 
nals, stronger by as much as 15dB 
or more compared to public safety 
signals entering bi-directional 
amplifiers, “rob” the power propor- 
tioned to desired public 
safety signals. The pub- 
lic safety signals are in- 
sufficiently amplified, 
and the result is that 
the bi-directional am- 
plifiers’ objective to ex- 
tend coverage may fail. 

If your agency has 
faced this type of inter- 


return on a ference, would you 

please let us know? 
; 15-month We'd like to include 
investment. some examples in a fu- 


ture issue that will of- 
fer solutions that work in various 
system configurations. 
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By the numbers 

Intertec Publishing owns this 
magazine and the International 
Wireless Communications Expo 
trade show, operated by our Ex- 
hibitions Division. People who do 
business at the trade show ex- 
press a lot of interest in the num- 
ber of attendees. At press time, 
the Exhibitions Division released 
those numbers. 
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The verified attendance at IWCE 
2001 was 7,547, compared to 7,342 
at IWCE 2000. The numbers include 
show attendees and exhibitor staff. 

In past years, Intertec has re- 
ported registration numbers, which 
take in everyone entered into the 
registration database. Registration 
numbers include those who pre- 
register yet fail to come. Verified 
attendance counts only those who 
arrived at the show. Reporting veri- 


fied attendance represents a 
change in policy for our company. 

As for another set of numbers, 
this was the second year that we 
provided Internet coverage of 
IWCE. During the show week, 733 
Internet users visited the IWCE 
Live! Web site. Visitors are counted 
once per visit, no matter how many 
pages they view. JWCE Live! users 
logged 4,606 page views. Friday 
had the most visits and page views. 
The coverage remains available for 
you to see on the Internet. 

Meanwhile, check out our post- 
show coverage on page 44. 


Tyco buys Com-Net Ericsson? 
Representatives of Com-Net 
Ericsson, Tyco Electronics and 
M/A-COM are within an inch of con- 
firming an agreement under which 
Tyco Electronics would acquire 
Com-Net Ericsson Critical Radio 
Systems and place it under M/A- 


COM’s wing. JWCE Live! broke the 
story, followed by the Lynchburg, 
VA, News & Advance. (See http//: 
content.intertec.com/newslet- 
ter/iwcelive/ “Word On the Street” 
and www.newsadvance.com/ 
MGB4I3GJ4LC.html). Additional 
reporting appears on page 46. 
Watch for updates at www. 
mrtmag.com. 

Tyco’s spokesman said that the 
company doesn’t comment on po- 
tential acquisitions. No one at Com- 
Net would comment, either, except 
to say that a government approval 
was pending. That probably means 
that the agreement has been sub- 
mitted to the Department of Jus- 
tice to review how the transaction 
might affect competition. 

Com-Net Ericsson’s acquisition of 
the former Ericsson Private Radio 
Systems Division was announced on 
Jan. 7, 2000. Its period of ownership 
has been brief and apparently suc- 
cessful. Tyco must have made an 
offer that the privately held Com- 
Net’s investors couldn’t refuse, giv- 
ing them a fabulous return on a 15- 
month investment. 


as Bd % 


Happy trails 

We say goodbye to Dennis Hegg, 
marketing manager for the west- 
ern region. Dennis was with 
Intertec for 20 years and repre- 
sented this magazine for 15. Den- 
nis served our advertisers well, and 
his skill in helping them to advance 
their products and services was 
something to admire. 

Plus, he’s a cool guy and a good 
friend. We'll miss you, Dennis. 


Lon Lachep 


Editorial Director 
don_bishop@intertec.com 
www.mrtmag.com 
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Many people 
purchase cellphones 
for security, not 
realizing that if an 
emergency does 
happen, they may 
not be found ... 


Making Waves 


Follow me on this one 


Last summer, I spent the day at 
a PSAP observing the manage- 
ment of radio traffic and listening 
in on the dispatchers’ 
9-1-1 calls. A few calls to 
the center were, of 
course, landline calls, 
and the caller’s location 
appeared on the ALI 
screen. However, most 
calls that came in during 
that long afternoon were 
from cellphones. 

The dispatchers ex- 
plained that Good Sa- 
maritans often call when 
someone is in trouble—an accident 
occurs or a car breaks down—but 
many of the callers cannot give their 
location. At first that was difficult 
for me to comprehend: How could 
people not know where they are? 
Then I remembered the last time J 
tried to find my way home from 
downtown Kansas City and ended 
up in a less-than-safe part of town. 

Absence of location capability 
jeopardizes public safety. Many 
people purchase cellphones for se- 
curity, not realizing that if an emer- 
gency does happen, they may not be 
found if they cannot identify or de- 
scribe their location. In February, a 
woman was trapped in her car after 
it ran off the Florida Turnpike and 
began to sink in a canal. She dialed 
9-1-1, but she couldn’t tell the call- 
taker where she was. She died. 

ALI was designed for landline 
phones. It doesn’t work yet with all 
cellphones, and 
most of the public 
doesn’t realize 
that. In 1996, un- 
der pressure from 
the public safety 
community, the 
FCC adopted 
E9-1-1 location 
rules and set Oct. 
1, 2001, as the 
deadline for cellular ALI capability. 

But will carriers meet this dead- 
line? AT&T Wireless and Nextel 
have already filed for extensions. 
Nextel even told the FCC that it 
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would give $25 million to APCO for 
dispatch centers (like a 16th- 
century indulgence) if the commis- 
sion would just give it more time. 

Technical obstacles to creating 
E9-1-1 services remain, but the 
technology to implement the ser- 
vice exists. If the FCC hadn’t set 
some kind of deadline, the service 
would be delayed indefinitely, and 
more lives would be lost. 

What is my own carrier doing to 
meet the deadline? Sprint PCS 
plans to comply with the mandate 
by rolling out ALI-capable hand- 
sets. Sprint observed in its imple- 
mentation report that “the 
technological challenges to the de- 
velopment of such a system are 
phenomenal. The administrative, 
logistical and financial issues are 
even more formidable.” Sprint also 
pointed out that, as a service pro- 
vider, it doesn’t manufacture 
handsets, base-station transceiv- 
ers or switching equipment. 

The FCC has a scarcity of engi- 
neers, and the commission often is- 
sues orders and passes rules 
without appreciating the technical 
feasibility of compliance. But the of- 
ficials from APCO and NENA, who 
have called for this mandate, con- 
tend that the technology exists. 

By forcing this issue on carriers, 
the FCC has the public interest at 
the forefront. As technology ad- 
vances, carriers can update equip- 
ment and networks for more 
cost-effective and accurate results. 
They will also find ways to exploit 
this mandatory capability for addi- 
tional applications—for profit. 

In the meantime, if someone 
carjacks my vehicle with me in it, 
and if I can dial 9-1-1 without his 
knowing it, I’d like the dispatcher 
to know where we are going. We 
may be heading into downtown 


Kansas City. 
7 hehe Lael) 
‘ Nikki Chandler 


Senior Associate Editor 
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ch Console Systems — 
Are To What You Do. 


We manufacture communications consoles - 

in fact, it’s the only thing we do. 

And because we're not as large as some 
companies, we can react to our customers 
needs much faster than other manufacturers. 


Our dispatch console systems have been selected by some of the largest 
transportation, utility, public safety and defense organizations in the world. 
They could do business with any communications company, but they chose 
Avtec because of the quality of our products and customer service. We also 
developed custom applications for some of these installations — further 
evidence that we understand what you need and how to structure systems 
that deliver on time, every time. 


Since we build focused communications systems, all our products are 
digital multi-line, multi-operator console systems, with all the reliability 


and flexibility you need — built into every Avtec system we make. 


To find our what Avtec can do for your organization, call 803.892.2181 
or e-mail sales@avtecinc.com today. 
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Ilustration by John Hayes 


In the Public Interest 


Playing on the market slide 


By Robert H. Schwaninger Jr. 


I looked at my stock ticker this 
morning. When the indexes are 
up, the numbers are a lovely 
shade of green. And when they’re 
down, the numbers are bright red. 
For the last week, [mid-March], 
the numbers have been flashing 
more red than a 12-alarm fire. In 
the first hour of trading, the Dow 
fell farther than spit over the edge 
of the Grand Canyon. 

Should we be worried? Sure. Af- 
ter all, the business reporters tell 
us that it’s a “bear market,” as 
though likening it to a woodland 


‘Another drink 


for my friend 
Robert here!’ 


creature makes it better. I’ve got 
money in mutual funds (or at least 
I had some before this morning). 
The way things are going, the Stan- 


Schwaninger, MRT’s regulatory consultant, is 
the principal in the law firm of Schwaninger 
& Associates, Washington, which is counsel 
to Small Business in Telecommunications. 
Schwaninger is also a member of the Radio 
Club of America. 


MOBILE RADIO TECHNOLOGY 


dard & Poor's Index is going to live 

up to its name. 

As for wireless stocks, they’re 
leading the charge—to the rear. 
The question is, how come? Why 
is it that the most dynamic indus- 
try in the country is in the dol- 
drums, dragging down equipment 
manufacturer performance, tower 
company stocks and technology 
houses’ hopes? Well, one theory 
is that: 

The global marketplace dynamic 
of earnings/price flow margins 
when compared to the PE of other 
segments and taking into account 
the sell-off of lower Kosovo bond is- 
sues to leverage the buy-but-not- 
build of 3G technology, when ap- 
plied to the influx of profit takers 
during a time of economic uncer- 
tainty, caused a guy named Murray 
to laugh so hard that soda came out 
his nose and shorted out the green 
button on the stock ticker thing for 
everyone's computer. 

I’ve got a different idea. It’s called 
“stupidity.” You see, when a bunch 
of companies do stupid stuff and 
cover it up using shareholder money, 
then earnings go down and the 
stocks go down. If enough companies 
in a given market segment do enough 
stupid stuff (and they do imitate one 
another) so that everyone’s earnings 
start to suffer, then the entire seg- 
ment takes a tumble. 

So, what stupid things did the 
publically traded wireless compa- 
nies do that might have let the bear 
loose in the market? Here’s my top 
five, but I’m sure there’s more: 

1. They weren't sufficiently forth- 
coming with analysts regard- 
ing the cost and time required 
for systems build-outs vs. the 
revenue expectations. 

2. They didn’t take into consider- 
ation how increasing competi- 
tion would affect revenue-per- 
customer numbers. 

3. They let themselves believe that 
there is a one-to-one ratio be- 
tween emerging technology and 
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Whether your system needs indoor 
or outdoor wireless testing... 
Berkeley has the solution! 


INDOOR MICROCELL TEST EQUIPMENT fi. 
Me www.bvsystems.com/microcell . =. 
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* Scans up to 21 channels 
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* Outputs data to a PC with a serial cable 
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Two Independent 
Receivers 


Measures RF propagation coverage 


CLASS A 
TRANSMITTER SERIES 
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RUGGED HAND-HELD 


F ; pial ; 
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A SMITHS INDUSTRIES COMPANY 
P.O. Box 9000, Minden - NV 89423-9000 USA 


Tel (800) 325-7170 (775) 782-2511 
Fax (775) 782-4476 - www.polyphaser.com 
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market share (or revenues). 

4. They booked spectrum as an in- 
tangible asset with values that 
reflect long-term potential 
rather than short-term cost. 

5. They forgot about profit. 
Between 1995 and 2000 you could 

have raised a zillion dollars in the 

public market to build-out any wire- 
less system that had even a remote 
potential of delivering wireless 

Internet access (the “killer app”). 

These broadband ideas (and we’re 

not talking the Dixie Chicks) fueled 

FCC auctions. They also ran spec- 

trum prices up until profitability was 

so far in the future you couldn’t see 
it with a dozen crystal balls. 

The game was changed so se- 
verely that companies no longer 
announced the time period to 
profitability. Instead, they an- 
nounced the expected time period 
until they could pay operations 
costs and debt service with other- 
than additionally borrowed 
money. If you did the math, most 
of these companies didn’t expect 
to reach profitability until they 
had borrowed an amount roughly 
equivalent to the French treasury. 

Underlying these activities was 
the One Big Stupid Idea: The Ameri- 
can economy would see continuing 
growth (of previous rates) in the per- 
centage of disposal income used to 
purchase wireless telecom products. 
Or, more simply, if you build it, people 
will buy it. Tell that to Teligent, 
PSINet and Metrocall. 

So, what’s the solution? Real- 
ity. Let’s be realistic about where 
the industry is and where it’s go- 
ing. The industry is in a growth 
spurt. Just like raising a teenager, 
the cost of managing growth 
spurts is awfully high. Try to 
make a profit on feeding and 
clothing your high-school kids. 
Forget it. 

During the past few years, the 
wireless industry has been footing 
the bill to construct and operate 
systems that are not presently prof- 
itable but have a rosy future (just 
like that high-school kid). But its 
capital expenditures are exceeding 
expectations, and profitability ap- 
pears to be moving farther away, 


not closer. Meanwhile, the industry 
threw itself lavish parties on the 
deck of the Titanic, and now some 
people cannot understand why the 
food is soggy. 

The fact of our industry is that it 
takes a lot of money and time to 
make a lot more money over time. It 
requires industry cooperation, stan- 
dardization and interoperability to 
reduce the ravages of technological 
competition that make products and 
balance sheets obsolete. It also re- 
quires honesty. 

An honest person would af- 
firm that ma- 
ny more new 
services will 


The industry 


be delivered man 2 
in a wireless 9rowth spurt. 
environment. Just like raising 
Those services 

a teenager, 
will add mo- 9g 
bility andefi- te cost 


of managing 
growth spurts 
is awfully high. 


ciencies to 
business and 
personal ac- 
tivities. That 
same honest 
person would also have to admit that 
a fully integrated, reliable delivery 
system is still in the future. An hon- 
est person would also recognize that 
although there is healthy demand for 
high-end, broadband services; the 
wireless market does not begin and 
end there. Many consumers are look- 
ing for lower-cost solutions. 

Before the market rights itself 
(it’s rather depressed now), wire- 
less carriers will be scrambling for 
creative ways to meet their capital- 
expenditure needs. Systems build- 
outs must and wil] continue—pos- 
sibly at a more rational pace. If this 
means that financial analysts must 
adjust their expectations to fit a 
more logical scenario of long-term 
growth, rather than short-term 
stock price spikes, OK. 

In the meantime, look for bar- 
gains on Wall Street (they're there), 
and be patient. Remember, al- 
though publicly traded wireless 
companies have enjoyed the salad 
days of mass stupidity, they're com- 
ing around. Oddly enough, they are 
starting to run their businesses 
just like yours. H 
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Com-Net Ericsson returns to the conventional arena with the PANTHER’ Series, a full line of mobile and portable radios—and all of 
the accessories you'll ever need. Every PANTHER radio is rugged and reliable. Feature-rich. Attractively priced. Designed to cut 
through noise with loud and clear audio. PANTHERS are easy to use, install, and program, which makes them an efficient solution 
for radio users and a natural choice for system applications. 

Contact your Com-Net Ericsson representative today 

and come face to face with a PANTHER 


3315 Old Forest Road, Lynchburg, VA 24501 
A com-netericsson.com 
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How I spent my spring break 
Opinions and ideas from IWCE 2001. 


By David O. Dunford 


Ialways perform a balancing act 
when attending a radio industry 
trade show. It isn’t as sophisticated 
as a “delicate balance”—it’s more 
like dancing elephants. A case in 
point was the International Wire- 
less Communications Expo this 
year. On one hand, a nearly end- 
less collection of interesting exhib- 
its and vendors with technical 


MRT’s public safety 
consultant 
Dunford ran across 
an “endless collection 
of exhibits and ven- 
dors” at IWCE. He 
also learned several 
new terms, including 
“booth babes.” 


David 
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staffers were present to answer 
technical questions and to pro- 
vide factory insight. On the other 
hand, there was a plethora of per- 
tinent (if not interesting) semi- 
nars and presentation sessions. 
For readers who were unable to 


Dunford, MRT’s public safety consultant, is 
technical services consultant for the Lenexa, 
KS, police department. He is a member of 
the Association of Public-Safety Communi- 
cations Officials—International. You can email 
Dunford at mrt@intertec.com. 
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attend IWCE this year, there was 
also IWCE Live! (link to the site 
through www.mrtmag.com) on 
the Internet, which provided timely 
updates and insights from the show 
floor. This year’s show also saw sev- 
eral private firms hosting detailed 
“infomercial” sessions covering the 
technical intricacies of their respec- 
tive products and services. 

The problem was that all this 
concentrated brilliance was float- 
ing around at the same time, and 
my brain filled up pretty fast. I did 
learn three new trade show 
phrases, at least one of which 
could be routinely worked into nor- 
mal conversation. First was “booth 
babes” for the lovely women hired 
to draw in attendees. Second was 
“apps” for appetizers, as served in 
hospitality suites. Third was “blad- 
der buster” for the 32-oz, drinks of- 
ten sold in convenience stores. 

I also talked to everyone who 
would listen about the future of 
the industry in general, prospects 
for paging, cellular and land mo- 
bile (now called dispatch, courtesy 
of Nextel) in particular, and in- 
sight about the future of public- 
safety systems. 

Kathleen Wallman, keynote 
speaker at the show’s opening ses- 
sion, discussed future challenges 
and provided several “good” ex- 
amples of service provision. Tom 
Tolman narrated a session dis- 
cussing interoperability. Another 
session with Wallman and Tolman 
covered 700MHz systems. 

Several APCO officials were at 
the show, and there was an after- 
noon-long presentation about 
TETRA, the European-led consor- 
tium standard for Terrestrial 
Trunked Radio. So, based on what J 
heard, saw and discussed, I’m 
hereby offering my first post-show 
opinion register. (This isn’t a report 
or a synopsis—it’s only my opinion, 
of which I have several.) 
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THE ULTRACOM 2000 E911 SYSTEM. WHERE LIFE SAVING MEETS COST SAVING. 


ALI | Our pop-up j 
dows can be 


brought up as needed making it 
easier for dispatchers to manage 
their screens. 


Users can 
easily cus- 
tomize any 
screen to 
their needs. Buttons can be easily 
resized, moved and changed. 
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instead of expensive factory pro- 
grammers. Levels on an E911 
Trunk are eastly adjusted. 


MODULAR COMMUNICATION SYSTEMS, INC, 


Meet. the E511 component of the new Moducom 
UttraGom 2000™ ESL1/Radio Dispatch Console System. 
It’s an al digital 32-bit Windows 2000 NT single application 
system. Telcordia and NENA compliant handling both E911 
and ADMIN ines. Butt from the ground up by us - not a 
collection of multiple systems. It's the most cost effective 
ESI console system aroand. 

This system has a full CAD interface that integrates 
seamlessly with any CAD system on the market. ESL imfor- 
mation is buffered at each position even if the server is 
unavailable - saving you the cost of a redundant server, All 
E911 data is archived on DVD-RAM and all software 
upgrades are free. 

Every UltraGom 2000 ESII console system contains all 
the software necessary for a state of the art radio dispatch 
system. The only cost is hardware - saving as much as 50%. 
Radio dispatch and ESII in a single software application 
means lower costs, greater reliability and more flexibslity. 

Contact Moducom today where serious cost saving 
comes together with fife saving ES1L 


mopUcom 


COST EFFECTIVE NOW 
MORE COST EFFECTIVE OVER TIME 
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MEDIC Diagnostics | 


Our state of the art diagnostics 
not only spots trouble, it rec- 
ommends immediate corrective 
action. This makes for big sav- 
ings in support costs. 


Radio dispatch is part of the 
UltraCom 2000 system soft- 


ware, This : 
means you Main Radio 
only add mee EED | 


hardware to obtain a single 
application E911 and radio dis- 
patch console system. 


Demo our cost saving system 

software at www moducom.com 

or order a demo disk today at 
-764-1333 


13309 SATICOY ST. NORTH HOLLYWOOD, CA 91605. E-MAIL:moducom@|x.netcom.com 


First, there continues to be a 
steady push for blanket public- 
safety migration to the 700MHz 
band. It appears that there is also 
a concurrent push for a govern- 
ment-driven 
technical stan- Public safety 


dard for opera- doesn’t need to 


tion in this 
band. My opin- WOFTy so much 


ion is that about radio and 
“irrational exu- ¢gmmunications 


berance” for ei- . cee . 
ther of these Interoperability; i 


ventures will needs to WOITY 
yield a propri- more about 


tary, dispro- 
etary, dispro- Workforce 
portionately 


expensive tech- interoperability. 
nical solution 

for any migrating public safety 
agency. Generally, local public 
safety doesn’t have the price of ad- 
mission to this unnecessarily ex- 
pensive “technology buffet.” 


* Reatutedl 


Value! 
Check them out on the Web 
www.dtwe.com/plmr/index.htm 


* 136-174MHz « 256 Channels 
* 16 Zones -Shadow Channels - Soft Keys 
‘ Analog & Digital - Wideband & Narrowband 
- Built-in DES Encryption - Full Line of Accessories 


DATRON WORLD COMMUNICATIONS INC. Faxes. nu liar otranaie 


3030 Enterprise Ct. Vista, CA 92083 <guardian@dtwe.com> must and will embrace integrated 
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mobile data. The importance of 


data will grow, and the prevalence 


Multi-Channel Remotes for ee 
Kenwood -80 -90 and Motorola CDM 


to worry so much about radio and 
communications interoperability; 
public safety needs to worry more 
about workforce interoperability. 
The fire service is already attuned 
to this concept with Unified Com- 
mand and the Incident Command 
System, which allows complete 
scalability of incident manage- 
ment. Police are less adept at this 
concept but only because we are 
taught to think and act predicated 
on an individual response. Public- 
works departments are critical to 
an incident response and, for the 
most part, have been too busy 
CPI's MCR411A remote and MCP401 termination panel allow two wire (four-wire working and doing their daily jobs 
optional) control for the -90 series radios. The TSR412A and TSP402 are used to focus on ICS. 
with the -80 series radio. Channe] up and down, group up and down, nine character Fourth, public safety will need to 
alpha channel identifier, scan, monitor, intercom, and front panel transmit are all 5 ; ie j 
standard features. No programming cables or software are needed. Radio is dedi- begin doing what ane eying. busi- 
cated to remote operation. Many systems are available for other radios. Please nesses do: develop liaisons and 
call or visit our website for additional information on this or other CPT products. new business partnerships. For 
example, if Nextel were to provide 
Sa eee ee «SOs 941 Hensley Lane « Wylie, TX 75098 ws rintscasied smigpescimaae: public- 
safety “sub-net”, and if the price 
== 72 Voice (800) 869-9128 * Fax (888) 437-5360 were reasonable, then public 
S(t w.crpicomm.com safety might have a new, different 
and valuable wireless tool. B 
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SHE TAKES RISKS 
EVERY DAY. 


WITH OPENSKY; HER 
COMMUNICATION SYSTEM 
WON'T BE ONE OF THEM. 


HER Jos: 


Whether it’s a high speed pursuit, a highly coordinated 


Narcotics operation or a search for a missing person, 


she needs accurate information — now. M/A-COM’s 


OpenSky Wireless Private Network gives her the ability 


to communicate instantly with the dispatcher, other 


police personnel, the ambulance, firefighters, state and 


regional agencies — virtually anyone on the IP-based mobile 


network. Anytime. Anywhere. 


OUR NETWORK GIVES HER THE EDGE: 


The OpenSky digital network merges voice and data onto 


one radio channel, vastly expanding information-gathering 


capabilities. (For example, she can communicate with the 


dispatcher or other officers while running a license plate 


check in her vehicle — all on the same radio.) There's no need to 


monitor several channels to know what's going on in a crisis, 


And there's a built-in Global Positioning System (GPS) so her 


whereabouts can always be monitored. Also, OpenSky offers an 


affordable alternative to achieve seamless interoperability with 


legacy analog equipment. For increased coverage, capacity and 


quality of service, switch to a better network. OpenSky. 


OpenSky 


Always on. Always there. 


Call 1-877-OPENSKY for more 
information or visit us on the web. 
www.opensky.com 
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SRE at 
nine-year-Ol@igix ' 
missing in Spokane, WA. 


The Spokane sheriff’s 
office suspected that she had 
been murdered but they 
couldn’t find her body. They 
believed the only person who 
could be responsible for the 
girl’s disappearance was her 
father, based on circumstan- 


MOBILE RADIO TECHNOLOGY 


tial evidence against himsHe 
was,also the only one at home 
whenthe girLdisappeanedsUn- 


fortunatelyythe imyestigators') 


had no evidence to confirm the 
father as the offender. 

During this investigation, 
the sheriff's office received 
three GPS/AVL units on loan 
for evaluation from the U.S. 


\, 


By Kari Taylor 


Army.Counterdrug Technol- 
Ogy Assessment Center/Tech- 
nology Transfer Program. The 
Weheriff’s office had requested 
the equipment to help fight lo- 
cal drug traffic. In return, the 
sheriff's office would assess 
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MODEL SS-10TK 


MODEL SS-12IF 


MODEL SS-18 


MODEL SS-25M 


MODEL SRM-30 


MODEL SS-10EFJ-98 


Pu: ‘ICS — Intermittent Communication Service: 


= 


www.astroncorp.com 


...POWER ON WITH ASTRON 


SWITCHING POWER SUPPLIES... 


SPECIAL FEATURES: 


+ HIGH EFFICIENCY SWITCHING TECHNOLOGY 
SPECIFICALLY FILTERED FOR USE WITH 
COMMUNICATIONS EQUIPMENT, FOR ALL 
FREQUENCIES INCLUDING HE 

+ HEAVY DUTY DESIGN 

+ LOW PROFILE, LIGHT WEIGHT PACKAGE 

+ EMI FILTER 

+ MEETS FCC CLASS B 


PROTECTION FEATURES: 

* CURRENT LIMITING 

» OVERVOLTAGE PROTECTION 

+ FUSE PROTECTION. 

» OVER TEMPERATURE SHUTDOWN 


SPECIFICATIONS: 
INPUT VOLTAGE; = 115 VAC 50/60HZ 

OR 220 VAC 50/60HZ 
SWITCH SELECTABLE 


OUTPUT VOLTAGE: 13.8VDC 


AVAILABLE WITH THE FOLLOWING APPROVALS: UL, CUL, CE, TUV. 


DESKTOP SWITCHING POWER SUPPLIES 
CONT, (Amps) 
7 


MODEL 
$S-10 
$S-12 10 
$S-18 

$S-25 

$S-30 


SIZE (inches) Wt.(Ibs.) 
WMWx6x9 3.2 
Mmx6x9 
Mx6x9 

24x7xK 9% 
B%x7x9% 


DESKTOP SWITCHING POWER SUPPLIES WITH VOLT AND AMP METERS 


MODEL 
SS-25M" 
SS-30M" 25 


CONT. (Amps) Ics 
20 25 


RACKMOUNT SWITCHING POWER SUPPLIES 
MODEL CONT. (Amps) 

SRM-10 7 

SRM-12 

SRM-18 

SRM-25 

SRM-30 


WITH SEPARATE VOLT & AMP METERS 
MODEL CONT. (Amps) 

SRM-25M 20 

SRM-30M 25 


SIZE (inches) Wt(Ibs.) 
2Ax7x 9% 42 
BYx7x 9% 5.0 


SIZE (inches) Wt.(Ibs.) 
3%x 19x 9% 43 
34x 19x 9% 4.7 
34x19 x 9% 

3% x 19x 9% 

34x 19x 9% 


SIZE (inches) Wt(ibs.) 
3%x 19x 9% 65 
34x 19x 9% 7.0 


2 ea SWITCHING POWER SUPPLIES ON ONE RACK PANEL 


MODEL CONT. (Amps) ics 
SRM-25-2 20 25 
SRM-30-2 25 30 


WITH SEPARATE VOLT & AMP METERS 
MODEL CONT. (Amps) 

SRM-25M-2 20 

SRM-30M-2 25 


CUSTOM POWER SUPPLIES FOR RADIOS BELOW 


EF JOHNSON AVENGER GX-MC41 

EF JOHNSON AVENGER GX-MC42 

EF JOHNSON GT-ML81 

EF JOHNSON GT-ML83 

EF JOHNSON 9800 SERIES 

GE MARC SERIES 

GE MONOGRAM SERIES & MAXON SM-4000 SERIES 
ICOM IC-F 11020 & IC-F2020 

KENWOOD 1K760, 762, 840, 860, 940, 941 
KENWOOD TK760H, 762H 

MOTOROLA LOW POWER SMSO, SM120, & GTX 
MOTOROLA HIGH POWER SMS50, SM120, & GTX 
MOTOROLA RADIUS & GM 300 

MOTOROLA RADIUS & GM 300 

MOTOROLA RADIUS & GM 300 

UNIDEN SMH1525, SMU4525 

VERTEX — FTL-1011, FT-1011, FT-2011, FT-7011 
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SIZE (inches) Wt.(Ibs.) 
3% x 19x 9% 10.5 
34x19 x 9% 11.0 


SIZE (inches) 
34x 19x 9% 
34x 19 x 9% 


WI{Ibs.) 
10.5 
11.0 


NEW SWITCHING MODELS 


$S-10GX, SS-12GX 

SS-18GX 

8S-12EFJ 

SS-18EFJ 

$S-10-EFJ-98, SS-12-EFJ-98, SS-18-EFJ-98 
$S-12MC 

SS-10MG, SS-12MG 

SS-101F, SS-121F 

SS-10TK 

$S-12TK OR SS-18TK 

SS-10SM/GTX 

SS-10SM/GTX, SS-12SM/GTX, SS-18SM/GTX 
SS-10RA 

SS-12RA 

SS-18RA 

$S-10SMU, SS-12SMU, SS-18SMU 

$8-10V, SS-12V, SS-18V 


of tracking the suspect 


the police located him 
on an old logging road 
where he used to hunt. 


Public Safety 


the equipment’s effectiveness for 
the Army. The equipment included 
ISR’s Fleettrack, which uses GPS to 
locate fleet vehicles. It can also be 
used to target a specific vehicle. 
The homicide detective working 
on the missing- 
After 18 days girl case asked 
Don McCabe, a 
detective in the 
sheriff’s drug 
enforcement 
unit, if he 
could borrow a 
GPS receiver 
to monitor the father’s where- 
abouts. Homicide detectives hoped 
the father would lead them to the 
girl’s body or at least to some evi- 
dence that would further implicate 
him, or eliminate him, as a suspect. 
The Spokane sheriff obtained a 
search warrant that allowed GPS 
receivers and location transmitters 
to be placed on two of the father’s 
vehicles. Detectives tracked the 


around Spokane, 


* Expeditio 
¢ Explorer 


¢ Impala 
¢ Taurus... 


suspect, using the tracking soft- 
ware installed on a Gateway 350 
desktop computer and on a Gate- 
way laptop that was equipped with 
a cellular data link so that mobile 
officers could participate. The dis- 
plays were set to show changes in 
position every 15 seconds. 

After 18 days of tracking the sus- 
pect around Spokane, the investiga- 
tors located him on an old logging 
road where he used to hunt. It was 
there they later found the girl’s body 
buried about 50 feet off the road. 

Spokane’s sheriff’s drug en- 
forcement unit had not had an op- 
portunity to use the tracking 
equipment before Homicide had 
borrowed it. However, observing 
Homicide’s successful application, 
Det. McCabe said it was “Defi- 
nitely worthwhile to use again in 
future crime cases.” 


GPS/AVL properties 
GPS was developed as a world- 


wide navigation and positioning 
facility for military and civilian 
use. It uses satellites that orbit the 
Earth and constantly transmit 
their precise time and position in 
space. After determining its rela- 
tive position to several satellites, a 
GPS receiver can determine the 
exact location of its host vehicle 
using triangulation techniques. 
ISR has been installing GPS/ 
AVL systems for government and 
commercial customers since 1986. 
Some of its customers include the 
U.S. Army, the FBI, the Mayo 
Clinic, and the General Motors 
Proving Grounds, ISR developed 
the Fleettrack system in 1995. The 
system’s features are upgradable 
to allow more receivers to be added 
and tracked as fleet needs grow. As 
many units as needed can be man- 
aged. The standard configuration 
allows users to track vehicles in 
real time or to play back a record 
log at a later time. Analysis of the 


New fixed site direction 
finders provide 2 degree 
accuracy, and include 
software for triangulation from 
a central control site. Mobile 
versions also available covering 
50MHz to 1 GHz 


Doppler Systems Inc. 


PO Box 2780 Carefree. AZ 85377 
Tel: (480) 488-9755 


Fax: (480) 488-1295 
www.dopsys.com 


European Marketing Director Denis Egan 
PO Box 2, Seaton, Devon EX12 2YS England 
Tel & Fax: 44 1297 62 56 90 


¥ Air Bag Safe 

Y/Y Space Saving 

/ No Strain Viewing 
/ No Wear on Seats : 
/ Innovative Design : 

/ Mounts Flat Panel MDT’s LonTouR 

/ No Vehicle Modification LCONSOLE™ 
Call 877-455-6886. Email-sales(@jottodesk.com 


Contour Console’ Patents Pending. Jato Desk” ts Patented and Registered Trademark of APC 
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NiCd & NiMH 
Batteries 


All Products Made in U.S.A. 
With Over 20 Years of Manufacturing Experience 


Ws.W Manufacturing Co. 


800 South Broadway, Hicksville, NY 11801 
In U.S. & Canada 800-221-0732 + In NY 516-942-0011 Fax 516-942-1944 


E-Mail: email@ww-manufacturing.com * Web Site: www.ww-manufacturing.com 
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“WHERE QUALITY Is #1© 


Public Safety 


playback can be used to schedule 
fleet operations. The system 
continuously records real-time 
data about a truck’s operations, in- 
cluding speed and location. It noti- 
fies dispatchers when a truck 
deviates from a planned route, 
leaves a specific zone or is stand- 


ing still for more than 15 minutes 
(or any other pre-set time). 

A new version of Fleettrack offers 
automatic switching of data trans- 
missions from cellular digital packet 
data to an analog cellular network. 
This improvement to the hardware 
and software can cut operation costs 


A SIMPLE 
COMMUNICATION SYSTEM 
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1-800-900-3434 


B- David Clark covrany 


INCORPORATED 


360 Franklin Street, Box 15054, Worcester, MA 01615-0054 U.S.A. 
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because the system discriminates 
when to switch from CDPD to more 
expensive analog coverage chan- 
nels. An example would be if a ve- 
hicle moves out of range. CDPD has 
been deployed in more than 70 ma- 
jor metropolitan areas in recent 
years, but as vehicles leave these 
densely covered urban areas, they 
move out of CDPD’s range. When 
that happens, fleet managers must 
rely on an analog cellular network, 
which, on average, can cost be- 
tween 10 to 20 times more than 
CDPD for position updates. 

The tracking software now offers 
more options for a user to display 
maps, to conduct two-way messag- 
ing with radio units, to monitor ve- 
hicles for safety and to generate 
reports, By clicking on an icon, fleet 
managers can communicate with a 
specific vehicle, control location 
sensors implanted in the vehicle, 
and load or scan vector maps into 
the system. An entire fleet can be 
tracked simultaneously. Managers 
can also remotely monitor data in- 
puts such as speed, refrigeration 
temperature and door locks status 
in real time. 

For driver and property protec- 
tion during emergencies, the 
tracking system includes remote 
in-vehicle panic buttons. Because 
of its compatibility with other soft- 
ware applications, the system also 
allows reports to be generated. The 
tracking system can be run froma 
notebook computer in a mobile dis- 
patch unit or from a PC in a cen- 
tral dispatch facility. The system is 
compatible with most leading ra- 
dio, cellular and satellite sensors. 


Loss recovery and prevention 

Fighting crime is a dirty busi- 
ness, but one sanitation company 
used GPS/AVL to clean up a 
criminal’s act. 

All-Cycle Sanitation of Wood- 
stock, GA, had initially installed a 
Fleettrack system to locate its 
trucks at the beginning of a work- 
day. Drivers often took the trucks 
home at night to get an early start 
on collection routes that began 
before daybreak. The company 
had no idea it would one day help 
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New RFS CompactLine™ 
Microwave Antennas 


With a windload rating of 155 mph, 
it would take some kind of breeze 

to damage one of Radio Frequency 
Systems’ new CompactLine antennas. 


And that’s just one small advantage 
of these highly efficient microwave 
antennas. 


These rugged little beauties — offered 
with single and dual polarity - are 
light, easy to install, and easy to live 
with. And a sure way to boost your 
system performance. Check out these 
other benefits: 


* Light weight reduces tower loading, 
shipping costs — 1-foot antenna, 
including mount, weighs only 8.8 Ibs 


e Short shroud provides eye-pleasing 
low profile 


* Engineered for high mechanical 
stability, excellent electrical 
performance 


* Lower priced than conventional 
microwave antennas ... an 
outstanding value! 


RFS CompactLine antennas are 
available with custom-designed 
adaptations for OEM radio boxes. 
And they deliver big performance 
at low cost. 


Put a CompactLine antenna to work 
with your system. So you can breeze 
through the day. 


For more information, 
please call 877-RFS-WORLD. 


And visit our Web site at 
www.rfsworld.com. 
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Public Safety 


them catch a thief. 

One morning last year Anthony 
Grutadaurio, co-owner of All-Cycle 
Sanitation, noticed on his computer 
monitor that one of his trucks was 
moving when it should have been 


system as a guide. Eventually he 
caught up with the truck and fol- 
lowed it until the police arrived to 
arrest the driver on a theft charge. 
The excitement wasn’t over yet. 
The plot thickened when an 


billing, the driver just dumped the 
legitimate customer's refuse on 
the streets. 

Using recorded data from the 
tracking system, All-Cycle pin- 
pointed the non-customer’s loca- 


parked. Grutadaurio irate Woodstock resident called to tion. At that site, All-Cycle 

Between the called his dispatcher to complain that an All-Cycle truck discovered six of its own new 40- 
stolen truck find out if the truck had had dumped a container of refuse yard capacity containers —filled 
been ordered onto the onhisstreet.Therefusecame from with debris. Because empty con- 

and the road, but it had not. He a customer’s construction site, tainers are warehoused at the 


containers, the 
tracking system 


then checked the travel 
data report that the 
tracking system com- 


from which All-Cycle collected 
loads to deposit in a landfill. 
After reviewing historical data 


landfill, the truck driver had easy 
access to the units. These six con- 
tainers, worth $25,000, might not 


saved All-Cycle piles. The truck’s recent from the tracking system, it was have been found without the 
more than activity showed that it determined that the same person tracking playback. Between the 
$140,000. had been moving during who stole the truck also dumped _ stolen truck and the containers, 


Cadex UCC 6 


off hours between a sani- 

tation facility where All-Cycle 

dumps its client’s refuse and a non- 
customer construction site. 

Grutadaurio’s partner, Barry 

Skolnick, got in a car and tailed 

the truck, using the tracking 


the refuse. Because all deposits at 
the landfill are ticketed back to 
All-Cycle, the company deduced 
that the driver was being bribed 
by the non-customer contractor to 
dump its waste at the landfill. To 
avoid detection and additional 


the tracking system saved All- 
Cycle more than $140,000. 

“The police were impressed with 
how well the ISR Fleettrack really 
works,” said Skolnick. “Without 
ISR Fleettrack, we would have 
never uncovered the scam.” ts 


Fully charged batteries are essential to your communication needs. 
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Reverse-Load Pulse Charge decreases battery charge time 
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Technically Speaking 


Practical notes on the ferrite isolator 


By Harold Kinley 


An isolator is sort of an RF lob- 
ster trap. Unidirectional, it isolates 
a source and load so that any re- 
flected energy at the load is trapped 
or dissipated. 

The photo below shows a single- 
section ferrite isolator. There are 
three ports, labeled “1,” “2” and “3.” 
Port #1 is the input port, port #2 is 
the output port and port #3 is the 
load port. The input (from the 
transmitter or source) is applied to 
port #1. The output (to the antenna 
or load) is taken from port #2. The 
dummy load is connected to port #3. 

The direction of power flow is 


A single-section ferrite isolator. Photo 
courtesy of Decibel Products, Dallas. 


from input (port #1) to output (port 
#2) as shown by the arrow on the 
maker’s plate, Any power that is re- 
flected from the antenna or from 
some other load appears at port #2 
and is directed to port #3, where it 
is dissipated in the 502 dummy 
load. If the isolator is properly 
tuned, the amount of reflected 


Contnbuting editor Kinley, MAT’s technical 
consultant and a certified electronics techni- 
cian, is regional communications manager, 
South Carolina Forestry Commission, 
Spartanburg, SC. He is the author of Stan- 
dard Radio Communications Manual, with 
instrumentation and Testing Techniques, 
which is available for direct purchase. Write 
to 204 Tanglewylde Drive, Spartanburg, SC 
29301. Kinley’s email address is 
hkinley@home.com. 


26 MOBILE RADIO TECHNOLOGY 


1 
| 


BROADBAND 
NOISE GENERATOR | 


2 
ISOLATOR 


=» 


Figure 1. A broadband noise generator is used to check the frequency response 


of this isolator in the forward direction. 


| SPECTRUM 
ANALYZER 


BROADBAND : 
NOISE GENERATOR |, 


Figure 2.A broadband noise generator is used to check the frequency response 


of this isolator in the reverse direction. 


power appearing at the input port 
will be small. 

Figure 1 above shows a test 
setup in which a broadband noise 
generator is used to view the re- 
sponse curve of an isolator in the 
forward direction. The frequency 
response in the forward direction 
is quite broad, as shown in the 
photo at the right. Figure 2 above 
shows the test setup for viewing the 
response of the isolator in the re- 
verse direction. The photo on page 
28 shows that the return loss or iso- 
lation is highest at the resonant 
frequency of the isolator, but it is 
still good at frequencies well re- 
moved from the center frequency. 

Normally, the isolator is used 
immediately at the output of a 
transmitter, as shown in Figure 3 
on page 28. An isolator’s primary 
function is to prevent signals from 
nearby transmitters from entering 
its transmitter’s final stage where 
they might mix with the transmit- 


TO= 1.8 151 


ae WAN 


{0087 008 


The frequency response in the forward 
direction is quite broad. 


ter signal or harmonics to produce 
strong intermodulation products. 
Such intermod products might 
cause interference to collocated re- 
ceivers. A secondary function of the 
isolator is to provide the transmit- 
ter output with a constant 500 load 
impedance. Because the isolator 
dumps off any reflected power to 
the dummy load, the transmitter 
sees a near-perfect load impedance. 
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In recent years paging has become an 
indispensable means of contacting people in 
both personal and professional environments. 
To reduce their dependancy on commercial 
paging providers, many private companies and 
public institutions are now looking to take 
control of their own paging systems, to provide 
reliability, coverage, speed and service. 

Zetron makes a wide variety of paging 
infrastructure products ideal for these small to 
medium-sized users. 

Whether it’s a campus, multi-story office 
building, hospital or factory, Zetron has the 
right paging terminal for you. 
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The return loss or isolation is highest at the reso- 
nant frequency of the isolator but is still good 
at frequencies well removed from the center 
frequency. 


It is important that the dummy 
load of the isolator be large enough 
to handle any power that is reflected 
back into port #2 of the isolator. Let’s 
say that the transmitter output is 
100W, and that the line loss is 1.5dB. 


Technically Speaking 


TRANSMITTER 


TO ANTENNA 


Figure 3. The isolator is connected directly to the output of the transmitter with 
the #1 port connected to the transmitter and the #2 port connected to the an- 


tenna. Any reflected power is dumped into the dummy load. 


The power appearing at the an- 
tenna is about 71W. Assuming a 
worst-case mismatch at the an- 
tenna, 71W is reflected back down 
the line. Because this reflected 
power again encounters the line 
loss, the RF power appearing at port 
#2 of the isolator is 50W. If the 
dummy load of the isolator is rated 
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at 50W, then the reflected RF power 
will be safely dissipated in the 
dummy load, and the transmitter 
will never see the mismatch. How- 
ever, if the dummy load connected 
to port #3 of the isolator is rated at 
only 25W, then it will soon overheat 
and things will go haywire. 

Heat is an enemy of the isolator. 


Along with a face lift for the 
front panel, we have made several 
improvements, both externally and 
internally. We have redesigned the 
package to make it easier to service 
if ever needed. It is more rugged 
mechanically, and a front panel cir- 
cuit breaker has been added. We 
improved cooling as well as re-con- 
figured the internal layout, includ- 
ing using more efficient wiring for 
easier assembly. 

The unit will accept virtually any 
input level, and deliver up to 125 
watts output power. It is self-con- 
tained with a regulated switching 
power supply, 3 cooling fans, SWR 
and temperature protection cir- 
cuitry, as well as a fan failure alarm. 
As before, the LMS will house 
amplifiers for low band, VHF, UHF 
and 800/900MHz. 


Leadership by tradition. # | 2 


COMMUNICATIONS 


WWW.MRTMAG.COM 


What's Going On 
Inside Your Battery? 


i 


J 
Find out with the IQec 
Personal Analyzer Charger 
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your radio's operation, And your battery is 
your radio’s partner! 
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When you rely on batteries 


If you use a personal radio and rely on batteries, 
IQpac is for you. Featuring “charge,” “quick 
analyze” and “spec analyze” modes, the IQpac 
ensures battery performance. For all popular 
radio batteries; NiCd, NiMH, lithium ion; 
selectable pulse or standard charge with three 
selectable rates, 115 and 230/240VAC models. 
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A conditioning charger/analyzer at a charger-only 
price. Call your distributor or visit our website. 
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The dual isolator has a larger dummy load 
connected to the side of the isolator that 
is close to the antenna line. 


So, it is important that the power 
rating of the dummy load be suffi- 
cient to handle a significant level 
of reflected power. As a rule of 
thumb, the power rating of the 
dummy load is chosen to be about 
50% of the transmitter power out- 
put rating. You will see dummy 
loads that are attached directly to 


“You can’t respond if you can’t hear...” 


YES! We've got the best headsets. 


Check out our web... 
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ISOLATOR 


INPUT 


OUTPUT 


Figure 4. Two isolators can be connected in cascade as shown here to increase the 
amount of isolation. Make certain that the larger dummy load is located on the 


isolator nearest the output or load side. 


the isolator and those that are 
mounted away from the isolator. 
Dummy loads that are mounted 
away from the isolator tend to re- 
duce the amount of heat trans- 
ferred to the isolator in cases of 
high reflected power. 

Isolators can be connected in cas- 
cade, as shown in Figure 4 above, 
to achieve a higher degree of isola- 


tion. When isolators are connected 
in cascade, the dummy load on the 
isolator that is connected to the an- 
tenna should be of a higher power 
rating. This is because it is the first 
line of defense and will receive the 
full reflected power (minus the 
small amount of insertion loss be- 
tween ports #2 and #3). An alter- 
native to connecting two isolators 
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in cascade is to use a dual-section 
isolator, such as the one shown in 
photo at the left. As part of the 
intermodulation panel, a dual iso- 
lator is more efficient because it is 
manufactured as a dual isolator. 
The tuning is also more precise, 
with less insertion loss. Notice in the 
photo on page 30 that the dual iso- 
lator has a larger dummy load con- 
nected to the side of the isolator that 
is close to the antenna line. Also, 
notice that the isolator is followed 
by a lowpass filter between the an- 
tenna line and the isolator. This is 
because isolators tend to generate 
weak second harmonics and should 
always be followed by a lowpass fil- 
ter to prevent these harmonics from 
reaching the antenna. 

Several precautions should be ob- 
served when installing an isolator. 


Feedback 


Some feedback about the col- 
umn on Stabilant 22A: 

Bruce Hislop, president of 
Perth Communications, Strat- 
ford, Ontario, writes: I have been 
using ut (Stabilant 22A) for years, 
since the GE Phoenix days. Re- 
member those miserable, noisy, 
molex connectors in those radios? 
Stabilant got those radios work- 
ing reliably. Also fixed those GE 
MPI audio board connectors for 
good, too. And not to let Motorola 
off the hook, it settled down the 
unstable VCOs in the MCX100! I 
can’t recommend it enough. I use 
it everywhere. Try it on shields, 
to reduce noise, and all those 
fussy little connectors out there. 
The price of the stuff might 
shock you, but you only need a 
drop, so the litile bottle lasts a 
long time. 

Another reader, Mike 
Moran, CET, writes: Just read 
your article in the February 
MRT and wanted to share my 
experiences. I’ve used Stabilant 
22A and some other products 
for about 10 years and found 
them to be well worth the 
money. One example: Back in 
the early ’90s I was a public- 


Don’t exceed the power input rat- 
ing of the isolator. Use a dummy 
load that is at least 50% of the rated 
transmitter power output. If pos- 
sible, use a dual-section isolator 
rather than cascading two single- 
section isolators. For maximum iso- 
lation, tune the isolator to the spe- 
cific frequency of a particularly 
troublesome collocated transmitter. 
Follow the manufacturer’s instruc- 
tions on mounting the isolator. Some 
isolators might be detuned when 
mounted on the surface of a ferrous 
metal. Always follow the isolator 
with a lowpass filter. 

By using an isolator on the out- 
put of a transmitter, many interfer- 
ence problems can be avoided— 
especially at densely populated 
transmitter sites. 

Until next time—stay tuned! 


safety tech. We had quite a 
number of Motorola KDT-480 
mobile data terminals in our 
service base, and the most com- 
mon problem was the unit re- 
fusing to boot when turned on, 
showing an “Error 08” on the 
screen. The logic units were 
trunk-mounted, and the uni- 
versal fix was to remove them, 
disconnect and reseat all the 
connectors, and “crunch” all 
the socketed chips. Most of the 
time this worked, but on the 
ones that it didn’t, we’d discon- 
nect ail the connectors and re- 
move all the chips, then treat 
all the pins and sockets with 
Stabilant 22. I never saw this 
technique fail to bring a unit 
back to life, and the treated 
units generally never showed 
up again with that same prob- 
lem. I've used Stabilant in a 
number of applications, along 
with the products of Caig 
Laboratories (www.caig.com) 
that offer a wider range of 
producis. Based on my experi- 
ences, I can recommend both as 
useful shop tools, especially for 
those maddening come-and-go 
intermittents. E 


The BW-FM 200K is 
the ideal solution for 
enhancing your 

next K-9 vehicle 
installations. 

The BW-FM 
200K’s clean FM 
signal transmitter 

can communicate with 
a K-9 vehicle from a great 

distance, opening the back door to 
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tions} and the transmitcer's illuminated LCD display pro- 
vides audible and visual status confirmation. 
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Telecommunications 
technology adoption: has 
seen a millennium 

of smoke signals, dispatch 
riders and semaphore; 150 
years of wireline telegraphy 
and telephony; and:60 
years of commercial 
two-way radio: 

What service will your 
company be providing in 
20 years? 


By Donald’ E. Koehler 


MOBILE RADIO TECHNOLOGY 


pectrum has become a 
semi-precious commod- 
ity. Telecom applications 
gobble bandwidth like pop- 
corn, and the world’s govern- 
ments parsimoniously distrib- 
ute access. When we exhaust 
technical fixes, like refarming 
and narrowbanding, what will 
we do to keep loading users? 
New spreéad-spectrum tech- 
nologies continue to emerge, 
such as ultra-wide-bandwidth 
impulse radio, which may be 
able to overlay communica- 
tions on existing frequencies. 
But what will telecom life be 
like—someday—after radio? 
Will the world’s telecommuni- 
cations requirements force or 


drive us to move beyond RF? 
“Beyond RF” ... There isa 
strange ring to that pair of 
words. 1 will skip the impracti- 
cal references to pulp science- 
fiction and TV starship heroes 
and focus. on the possibilities 
for 2 communications medium 
that is somehow “beyond RF.” 
(Editor’s Note: If it wasn’t for 
radio magazines, we might not 
have contemporary science fic- 
tion. In the 1940s, Radio-Elec- 
tronics magazine Editor ips 
Gernsbach started filling tn 


Contributing Editor Koehler is a network 
operations manager at a major Alaskan 
communications corporation. His emiail 
address is AFDEK1.@uaa.alaska.edu. 
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“A Ghort) journey into possible futures 


the back of his radio publica- 
tion with speculative-fiction 
essays. This gave rise to the 
birth of serious American sci- 
ence-fiction magazines and 
writing, the most prestigious 
award for which now bears his 
name: the “Hugo.”) 

In the 1950s, the famous au- 
thor Robert Heinlein wrote a 
novel wherein he speculated 
on what he called “additional 
spectra”: magical energies 
that, once controlled, could 
cure or kill. The energies we 
use to communicate with today 
could meet his definition. Let 
us take a stab at this subject 
and, as a bonus, spend some 
time speculating on what it 
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would take to make any of this 
commercially viable. 

Let us begin with the notion 
that communication takes 
place when two individuals ex- 
change information across a 
communications channel. The 
medium or channel we use to- 
day might be wireline, TDMA/ 
CDMA/DAMPS or AMPS hand- 
sets, laser beams (safely con- 
tained within fiber-optic 
cables, to be sure) or beams of 
microwave energy. All of the 
former fall into the RF spec- 
trum. Moving “up” the electro- 
magnetic spectrum and “down” 
in wavelength, the submillime- 
ter signals become infrared en- 
ergy. Go shorter still, and we 


are into X-rays, gamma-rays, 
cosmic-rays and—who knows? 

Current technology can be 
“stretched,” and the operating 
frequencies can be increased 
with “RF lenses.” If you have 
worked on microwave systems, 
the notion of focusing the en- 
ergy with a Huygens, Fresnel 
or Kirchoff diffraction element 
is probably familiar to you. A 
handset with extremely low 
energy levels and a suitable 
lens might give us additional 
spectrum to use within a por- 
table product. It would require 
an extensive set of receiving el- 
ements—a cloud of them—to 
capture and translate the in- 
telligence onto a broadband 
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waveguide. I see this as a maybe— 
if the modulation schemes can be 
sorted out. Impulse modulation 
might offer additional use of exist- 
ing electromagnetic spectrum for 
more communications channels. 
Getting past microwave, infrared 
may hold some promise. IR has the 


potential for more bandwidth—and 
hence more channels. Work with 
this technology is quite promising. 

Japan Telecom and Nakayo 
Telecommunications are joint- 
ly developing a new hybrid 
communications system that com- 
bines infrared and wireless. So far, 
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the system can transmit data at 
6Mbps as far as 200m. 

Nippon Telegraph and Telephone 
is working with IR technology for 
handsets. Building-interior appli- 
cations, such as high-rises and sub- 
ways, read- 
ily come to 
mind. The 
IR handset 
would have 
a simple 
waveguide; a 
small, clear, 
plastic rod 
would work 
to carry the 
energy, just 


The IR handset 
would have a 
simple 
waveguide; a 
small, clear, 
plastic rod 
would work to 
carry the energy, 


as a fiber- just asa 
optic cable fiber-optic 
does. Health cable does. 


and radia- 

tion concerns should be inconse- 
quential. Watch for this technology 
in the near term. When last I was 
in Japan, there were a Jot of tall 
buildings and subways, so a con- 
siderable market is available to 
drive development. 

Not all IR research is in the Ori- 
ent. Current efforts by Pouyan 
Djahani and Joseph M. Kahn at 
the University of California- 
Berkeley deal with replacing tra- 
ditional single-element receivers 
with imaging receivers and replac- 
ing diffuse transmitters with 
multibeam (quasi-diffuse) trans- 
mitters. Link-performance targets 
are to find the minimum transmit- 
ter power that will achieve bit- 
error rates of less than 10-9 with 


95% probability. 

Djahani and Kahn’s results in- 
dicate that in line-of-sight links, 
imaging receivers can reduce the 
required transmitter power by as 
much as 13dB compared to single- 
element receivers. In non-LOS 
links, imaging receivers and 
multibeam transmitters may re- 
duce the required transmitter 
power by as much as 20dB. 
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X-out the X-files 

We can safely rule out X-ray and 
gamma-ray communications chan- 
nels for portable applications. I, for 
one, would not stick my head into 
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Will packet data become particle data? 


For a lot of us, nuclear physics in school never got past the proton, the neutron 
and the electron, Here's a refresher glossary on subdividing the invisible: 
Antiparticle 

For most particle types (and every fermion type) there is another partide type that has 
exactly the same mass, but the opposite value of all other charges (quantum numbers). 
This is called the antipartide. For example, the antiparticle of an electron is a particle of 
Positive electric charge called the positron. Most bason types also have antiparticles, 
except for those that have zero value for all charges, such as a photon or a composite 
boson made from a quark and its corresponding antiquark. In these cases, there is no 
distinction between the particle and the antiparticle; they are the same object. 


Antiquark 
The antiparticle of a quark. 


Baryon 
A hadron made from three quarks. The proton (up-up-down) and the neutron (up- 
down-down) are both baryons, They may also contain additional quark-antiquark pairs. 


Boson 

A particle that has integer intrinsic angular momentum (spin) measured in units of 
h-bar (spin = 0, 1, 2 ...). All particles are either fermions or bosons. The particles 
associated with all the fundamental interactions (forces) and composite particles with 
even numbers of fermion constituents (quarks) are bosons. 


Fermion 

Any particle that has odd-half-integer ('/2, 3/2 ...) intrinsic angular momentum 
(spin), measured in units of h-bar. All particles are either fermions or bosons. Fermi- 
ons obey a rule called the Pauli Exclusion Principle, which states that no two fermions 
can exist in the same state at the same time. Many of the properties of ordinary 
matter arise because of this rule. Electrons, protons and neutrons are all fermions, as 
are all the fundamental matter particles, both quarks and /eptons. 


Flavor 

The name used for the different quark types (up, down, strange, charm, bottom, 
top) and for the different /epton types (electron, muon, tau). For each charged lepton 
flavor, there is a corresponding neutrino flavor. In other words, flavor is the quantum 
number that distinguishes the different quark/lepton types. Each flavor of quark and 
lepton has a different mass. 


Gluon 
The carrier particle of the strong interactions. 


Hadron 
A particle made of strongly interacting constituents (quarks and/or gluons). These in- 
clude the meson and baryons. Such particles participate in residual strong interactions. 


Lepton 

A fundamental fermion that does not participate in strong interactions. The electri- 
cally-charged leptons are the electron, the muon, the tau and their antiparticles. 
Electrically-neutral leptons are called neutrinos. 


Meson 
A hadron made from an even number of quark-antiquark constituents. The basic 
structure of most meson is one quark and one antiquark. 


Muon 

The second flavor of charged /eptons (in order of increasing mass), with electric 
charge —1. 
Neutrino 

A lepton with no electric charge. Neutrinos participate only in weak and gravita- 
tional interactions and are therefore difficult to detect. There are three known types 
of neutrinos, all of which have extremely small mass. 
Particle 

A subatomic object with a definite mass and charge. 
Quark 

A fundamental fermion that has strong interactions. Quarks have electric charge of 
either +7/s (up, charm, top) or —'/s (down, strange, bottom) in units where the 
proton charge is 1, 


Tau 
The third flavor of charged /epton, with electric charge — 1. 


Source: Lawrence Berkeley National Laboratory 
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an operating microwave oven, and 
this spectrum offers that same en- 
vironment for the mobile user. For 
extremely wide bandwidth chan- 
nels that might be used in space- 
to-ground and space-to-space ap- 
plications, it might make a lot 
more sense. 

X-ray lasers and “grasers” 
(gamma-ray lasers) are opera- 
tional already, and they offer tre- 
mendous potential for point-to- 
point channels. Issues such as ra- 
diation properties, directionality 
(Gaussian beams), and spatial and 
temporal coherence will have to be 
sorted out with appropriate modu- 
lation schemes before you will see 
these systems in use, however. 


Can you channel-split an atom? 
Next, we enter the realm of sub- 
atomic speculation. What about 
“atomic” transmissions? Can sub- 
atomic particles be coded, ma- 
nipulated or transmitted as a 
means of communications? 

There are a total of 24 funda- 
mental particles (see the glossary 
at the left): six “flavors” of quarks 
(defined in three generations of 
two), six leptons (also in three gen- 
erations) and an equal number of 
antiparticles. We can combine 
quarks of different flavors, and all 
of the mesons and baryons that are 
known, to date, can be explained. I 
won't touch on bosonic particles 
(any of the 13 types) or neutrinos, 
(Do they really exist?) 

Pulsed, modulated or “wob- 
bulated,” can these particles be the 
media of our telecommunications 
future? It’s hard to say, but history 
does remind us that, at one time, 
we thought communications above 
14 megacycles was impossible. The 
“state of the art” changed, and now 
we have 800MHz handsets to stay 
in touch. (As an aside, mu mesons 
have already been generated and 
used for laboratory-test com- 
munications ... in April, 1972!) 


The process remains the same 

No matter what we use as a com- 
munications channel medium, sev- 
eral other support functions must 
exist. I will explain by using the 
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current analog, then extrapolate 
for the future. 

The National Institute of Stan- 
dards and Technology establishes 
(what else?) standard measure- 
ments so that we can build, main- 
tain and promote communications 
systems, among other things. More 
importantly, accurate measure- 


ments allow us to stay out of each 
others’ hair. Interference will kill a 
commercial communications sys- 
tem faster than a tax increase. 
How you might “calibrate” a 
lepton stream or define the “band- 
width” for bosonic-based system 
elements is way beyond me, but 
someone (or some agency) will have 
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better, Telepower Pro is design- 


to establish acceptable measure- 
ment standards for manufacturers 
and system operators before any- 
thing can work, commercially. In- 
ternational (or interplanetary — 
who knows?) standards that use a 
common engineering language will 
be the foundation of any system. 

Some kind of “Federal Communi- 
cations Commission” or rather, its 
future analog, will be needed to de- 
fine and to maintain communica- 
tions channel boundaries, sort out 
safety issues, resolve interference 
and protect consumers. Industry 
working groups may fill this need, 
in addition to providing a way to es- 
tablish standards for interoperabil- 
ity of both equipment and any ac- 
cessories (such as terminals and 
data readers) that may be offered. 

There will be a need for either 
venture capital for development 
or government-supported R&D 
that will then be shared with the 
industry. Some type of govern- 
ment support may be necessary 
until the technology matures. 
Free enterprisers may howl, but 
historically, from the early rail- 
road system to the Internet of to- 
day, the hand of the government 
was necessary to midwife the com- 
plete birth of a technology. 

Once the technology matures, the 
subsidy can be eliminated and the 
resulting new businesses can be 
taxed to recover the initial outlay. 
In some cases, constraint of compe- 
tition may be necessary in the early 
days of an industry. Until they are 
established, markets may be lim- 
ited, and expensive products have a 
way of going under. (Does “Iridium” 
ring a bell?) 

Get too many players in an in- 
fant market, and competition from 
other technology segments will be 
keys to that system’s downfall. 
(And the government can be cred- 
ited for its salvation.) 

“Some things never change.” This 
is as true in the communications 
business as anywhere else. No mat- 
ter what futuristic communications 
media we put into use, some func- 
tions of regulation and cooperation 
must be in place for new technolo- 
gies to be successful. a 
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Communications Partnering 


Consolidation along 
the Cumberland 


Partnerships between public safety agencies and publicly-owned utilities may seem 
unlikely. But in Nashville, the power company, the fire department and the cops not 
only talk to each other, they also share the radio system on which they do it. 


By Leonard E. Leech and Robert T. Forrest, P. E. 


onsolidated communica- 
tions can work—and it can 
work well. The Nashville 


story is an example of how to com- 
bine public safety and utility 


NES’s coverage area (blue) completely overlays 
Metro's public safety coverage requirements (green). 


communications into one radio 
system successfully. 

Utilities and public safety agen- 
cies have common needs: reliable 
dispatch communications (generally 
over a wide area) and frequency 
communications with workers in- 
side buildings. Public safety inci- 
dents are frequently time-response- 
intensive, and utilities are also “up 
against the clock” when responding 
to outages or storm damage. 


Exploiting synergies 

Where utility and public-safety 
service areas coincide, it makes 
technical, operational and eco- 
nomic sense to consider consolida- 
tion into a common communica- 
tions network. A typical solution 
has been a common, trunked, 
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wide-area infrastructure (gener- 
ally in the 800MHz band). This al- 
lows each public-safety and utility 
agency to operate independently 
under routine conditions, but they 
can interact to join forces as the 
situation demands. 

The benefits of consolidation for 
the utility are significant. Teaming 
with public safety produces a 
“public-safety grade” system that 
allows intense communications 
over a wide area in an integrated 
network situation. It also adds a 
dimension of reliability and redun- 
dancy not usually present in a 
small utility-owned system. 

By teaming with public safety, 
the utility is generally considered a 
public-safety entity and therefore 
shares radio channels that other- 
wise would be exclusively allocated 
to public-safety agencies. Potential 
economic benefits are subtler and 
depend on the ownership and op- 
erational management structure. 
The public entity may also be able 
to bring low-interest municipal 
money into the partnership. 

Benefits for the public-safety or- 
ganization are also significant. 
The utility owns rights-of-way, 
which facilitate fiber placement 
for the network backbone. Utility- 
owned property can be used for 
tower sites. Antennas can also be 
collocated on existing transmis- 
sion towers (which sometimes 
speeds the permitting process). A 
utility is staffed by technical 
people—and is focused on busi- 
ness. This is a real plus at procure- 
ment time, and the utility may be 
able to use a different or innova- 


tive procurement approach, 
whereas the public-safety agency 
is bound by state and local pro- 
curement regulations. 

Mutual benefits to public safety 
and utilities are even greater. 
Economy of scale can cut the cost of 
the common infrastructure by as 
much as 50%. A larger system with 
pooled radio channels provides ca- 
pacity beyond the sum of the ca- 
pacities of two or three smaller sys- 
tems, due to economies produced by 
traffic-loading processes. Interop- 
erability during emergencies is in 
the public interest, and each ser- 
vice gains al] of the “eyes” of the 
other in identifying and reporting 
incidents or problems. If a lineman 
reports a traffic accident, or a police 
officer alerts the utility that a line 
is down, both entities benefit. 


Metro Nashville/NES System 

Metro Nashville (Nashville and 
Davidson counties) and the Nash- 
ville Electric Service have under- 
taken such a communications 
partnership. Over the past four 
years, the Metro/NES partnership 
has realized a vision of a common 
communications system. 

NES is a municipal electric util- 
ity and a distributor of Tennessee 
Valley Authority power. With more 
than 300,000 customers, NES is 
11th in the nation among local 
publicly-owned electric systems. 
NES is 12th in revenue at $664 
million and 12th in megawatt- 


Leech is engineering manager for Nashville 
Electric Service, and Forrest is president of 
CTA Communications, Lynchburg, VA. 
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hour sales at more than 11.5 mil- 
lion MWh. The utility operates in 
a 700-square mile area bisected by 
the Cumberland River, as shown in 
the map on page 38. (The areas 
served outside of the jurisdiction of 
the metro government are shaded 
more lightly.) NES averages peak 
loading of about 2,400MW. 

Until 1994, the NES radio sys- 
tem consisted of six base stations 
at separate sites. Mobiles were pri- 
marily operating at 158MHz on 
four channels from five sites (one 
back-up site). At that time, the sys- 
tem suffered many drawbacks: 

QO insufficient coverage (dead 
spots). 

Q inadequate channel access dur- 
ing peak periods. 

O insufficient capacity. 

O old and substandard system. 

unsatisfactory site security. 

4 no expansion frequencies avail- 
able for data communications. 


The Metropolitan Government 
Public-Safety systems also suf- 
fered many drawbacks. Police were 
using VHF highband, while fire 
and rescue were on UHF. Seven 
repeater locations were used. 
Metro maintained 52 separate ra- 
dio channels. Users relied on cellu- 
lar for data transmission. 

A study completed in August 1994 
cited the following deficiencies: 

Q insufficient system capacity. 

O system aging. 

QO south and central sectors at 
saturation point. 

(4 no expansion frequencies avail- 
able for data communications. 
(J no expansion frequencies avail- 
able for proposed new sectors. 
system designed before current, 

upgraded radio standards. 

J inadequate coverage and poor 
in-building reception of portable 
radios becoming a safety issue. 
At the same time, portable us- 
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age was increasing downtown 
(for foot and bicycle patrols) and 
within special-needs buildings 
(police school-services officers). 
During this time period, NES 
had already done a needs analysis 
and had begun the procurement 
process. With FCC refarming and 
other operational considerations 
coming into play, the utility had 
decided to independently purchase 
an 800MHz simulcast trunked ra- 
dio system. Somewhere during the 
process of addressing the needs of 
the public-safety system, however, 
the Metropolitan Finance Dir- 
ector’s office became aware of 
NES’s own plan to replace its radio 
system. NES’s management was 
contacted, and meetings were held 
with police and other public-safety 
entities to determine the feasibil- 
ity of a shared system. Based on 
the needs of the respective agen- 
cies, a new direction was proposed: 


Communications Partnering 


( provide a strategic plan for 
present and future citywide 
needs. 

J NES and Metro would share a 
common interconnect. 

.] joint-venture procurement. 

_} Metro would handle the pur- 
chasing process. 

O specify an 800MHz trunking 
system with simulcasting (to 
provide virtually countywide 
coverage inside buildings). 

U use existing towers and sites 
(considerable cost savings). 

+ NES and Metro Government 
would be “back-ups” for one an- 
other. 


Overcoming barriers 

Some barriers to cooperation ex- 
isted. Both organizations had com- 
munications staffs that had man- 
aged quite nicely without interact- 
ing with the other agency (aside 


from disputes over frequencies). 
Another issue was a prohibi- 
tion in the NES/TVA power con- 
tract against co-mingling of 
funds. TVA essentially regulates 
distributors of TVA energy, so 
this provision is common in TVA 
power contracts. It is designed to 
keep city or county governments 
from using their utility as a rev- 
enue source for city projects. 
Other questions raised by the 
prospective partners included: 
Who will “own” the system? 
J How will initial system expense 
be allocated? 
_] How will ongoing expenses be al- 
located? 
1 Who will operate and maintain it? 
4 Who benefits—and how? 
Necessity dictated the identifi- 
cation of a win-win solution. To 
facilitate cooperation on the 
project, a memorandum of under- 


standing between the Metro and 
NES was developed. The MoU es- 
tablished that a common goal 
was for both parties to achieve 
significant monetary savings. 
The MoU gave Metro the respon- 
sibilities to assign engineering 
work, to let bids, to award con- 
struction contracts, and to pur- 
chase necessary facilities and 
equipment. The NES was respon- 
sible for funding its portion of the 
undertaking and participating in 
all the jointly used equipment 
and facilities. 

A factor attractive to both par- 
ties was an opportunity to share 
costs and to reduce the final ex- 
pense to each party. The total 
Metro cost of the hardware infra- 
structure and mobile/portable ra- 
dios was estimated at that time to 
be $27.1 million over four years. 

There were also two main 
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licensing considerations at the 
time. Once the 800MHz licenses 
were awarded, the agencies would 
have three years to construct the 
project; consequently, a decision 
needed to be made quickly. If they 
waited, they would forfeit the 

“window of opportunity” to ac- 

quire the then-available 800MHz 

licenses. Delay or indecision 
would require them to use the 

National Public Safety Planning 

Advisory Committee bands that 

were estimated to cost from $3 

million to $10 million dollars 
more to implement. 

There were also public relations 
considerations at this point (par- 
ticularly for the public-safety side): 
“J potential liability (officers un- 

able to communicate because of 

radio problems). 

J use of citizens band radios and 
cellphones (some police officers 
were using their own CBs be- 
cause of radio problems). 

1) shared system had a lot of tax- 
payer (Metro) and ratepayer 
(NES) appeal. 


Getting underway 

The project comprised four phases: 

needs assessment, procurement, 
implementation and acceptance. 
> Needs assessment — It is impor- 
tant not only to obtain inputs from 
all user agencies but also to make 
them feel that they are an impor- 
tant part of the process. This is 
particularly important in a system 
that will be shared by multiple ju- 
risdictions and a utility. 
B® Procurement — The Metro 
Nashville procurement process 
was a multistep process. It began 
with a prequalification phase that 
weeded out any firms that were 
either weak financially or did not 
possess the technology or experi- 
ence required to build a high-level 
system. This process resulted in 
two qualified vendors. 

The second phase was to request 
an unpriced technical proposal 
from each of the prequalified ven- 
dors. Rather than rate each pro- 
posal at this stage, Metro negoti- 
ated with each proposer to adjust 
the specifications so that each yen- 
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dor could submit a compliant pro- 
posal with no exceptions. At the 
same time, separate contract ne- 
gotiations (terms and conditions) 
were conducted with each vendor. 
Two weeks after the final techni- 
cal proposal was due, the vendors 
were required to submit their 
price proposals. Because both ven- 
dors were required to submit fully 
compliant technical proposals, 
and the contracts were already 
negotiated, the lowest-price pro- 
posal would govern who got the 
award. In this particular case, one 
of the vendors was not comfort- 
able with the required system de- 
sign and dropped out. 

p Implementation — During 
implementation, Metro and NES 
participants were active members 
of a fleet-mapping subcommittee. 
All major decisions were made 
jointly by Metro and NES, and 
both took part in all status meet- 
ings. They were also both part of 
the formal correspondence trans- 
mittal system. 

p> Acceptance — The system was 
accepted for use by Metro/NES in 
March 2000, after a comprehensive 
series of tests were passed. Final 
acceptance followed the resolution 
of minor punch list items and final 
documentation approvals. 


The learning curve 

Success is defined as “a favor- 
able or prosperous termination of 
anything attempted.” By that mea- 
sure—by any measure—the Metro 
Nashville/NES project is a success. 
The system is up and running, it 
meets the needs of the users, it 
came in within a reasonable target 
of the budget and it was built 
within a reasonable period of time. 
> What went right? — Good com- 
munications characterized the 
team: Metro/NES (the owner), 
CTA Communications (the engi- 
neer} and Motorola (the supplier). 
Everyone was aware of what was 
going on at all times. The review 
process included teleconferences 
and meetings, and the transmittal 
process included the entire team 
on every issue. Where side discus- 
sions occurred (as they must— 
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Views of the prime site (Compton) with the new 
tower adjacent to the old tower-vintage 1951. 


The new tower is 480 feet tall. 
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3087 Alhambra Drive 


and will anyway) between two 
team members, they were not 
ratified until all three entities 
had reviewed them. 

The specifications were written 
to reflect the needs of the users, 
and the procurement process was 
set up so that the entire team ap- 
proved any changes made in the 
specifications. The contract re- 
flected the specifications, and the 
project reflected the contract. This 
process did not happen automati- 
cally—it took constant vigilance 
among all participants. 

Coverage performance exceeded 
expectations. Because the contract 
required a coverage guarantee, 
Motorola was naturally conserva- 
tive in its estimate of coverage. 
The result was that when the sys- 
tem was tested for coverage, it 
passed by a substantial margin. 
Nothing pleases an owner more 
than getting more than it expects. 
Costs and change orders were also 
kept to a minimum, 
b> What were the challenges? — Sit- 
ing and locations were a problem. It 
is never too soon to get sites locked 
down (although you must wait un- 
til the supplier is on board to learn 
if the supplier is going to guarantee 
coverage). Acceptance and the “end 
game” schedule were delayed. 
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There are always things that come 
up at the last minute. Some tests 
will fail and will need to be re-run 
after solutions are applied. 

Communications problems, of 
course, will exist among people. 
You cannot have too much commu- 
nications among team members. 
The challenge is to make sure all 
this communication happens with- 
out creating a bottleneck. 

The project did not have true 
competition in procurement. While 
the intention of the procurement 
was “competitive negotiation” be- 
tween two or more suppliers, in 
actuality, other vendors dropped 
out along the way leaving this to 
be a negotiated procurement be- 
tween Motorola and Metro/NES. 

The specifications and request 
for proposal were acknowledged 
by all to be open and fair, but 
sometimes circumstances over- 
come good intentions. The nego- 
tiations were cooperative. How- 
ever, from the perspective of the 
owner, there is obviously more le- 
verage when there are two or 
more supplier participants. 

One word of caution: You must 
approach specification and pro- 
curement with an unqualified 
commitment to openness, fairness 
and impartiality. There must be an 
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absolute commitment among all 

owner participants that you will 

accept the results—even if some- 
one might wish the results had 
turned out differently. 

Metro had a “landmark” tower 
downtown at the “Compton site” 
that needed rebuilding. This 
tower was originally built in 1951, 
and many people would cite it for 
navigating the streets of Nash- 
ville. Unfortunately, Metro/NES 
found out a year into the project 
that the tower just couldn’t take 
the antenna load at the level of 
confidence required by current 
standards. Reinforcement of the 
tower was considered and dis- 
missed because the foundation 
had deteriorated too much. The 
decision was made to rebuild the 
tower at the same location. This 
required construction of a second 
tower immediately adjacent to the 
original, transfer of the equip- 
ment from the origina] to the new 
tower and dismantlement of the 
original. The photo on the facing 
page shows both towers in the 
middle of the process—after the 
new tower was constructed and 
before the old tower was removed. 
> Lesson learned — Experience 
with the Nashville project demon- 
strated that: 

4 Things sometimes take longer 
than anticipated when more in- 
dividuals are involved. 

O Tower siting is not a “slam- 
dunk”—even when it is in the 
public-safety interest. 

4) Tower siting is also not a “slam- 
dunk” even when all you are do- 
ing is replacing an existing old 
tower with a new one at the 
same location. 

) Agencies can work together. 

(4 Agencies can benefit from each 
other’s experiences. 


A win-win result 

The project has benefited NES 
and its ratepayers—they are part- 
owners of a radio system that per- 
forms at a public-safety level. The 
cost of this performance is prob- 
ably less than could have been 
achieved independently because 
the systems are not redundant, as 
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Pot-luck progress 


The Nashville Metro/NES system 
consists of two 18-channel trunked si- 
mulcast systems operating in tandem 
in the 806MHz to 824MHz range. NES 
brought 10 channels to the consolida- 
tion, and Metro brought 30 channels. 

The system requires two control 
channels and currently has two chan- 
nels designated for data and two chan- 
nels designated for AVL. There are 
three telephone interconnect lines (two 
for NES and one for Metro). The sys- 
tem will support digital or analog trans- 
mission. There are 24 dispatch con- 
soles installed at the 9-1-1 (Compton) 
site and six remote consoles at NES 
sites. These six consoles are connected 
back to the central electronics bank 
via an NES-supplied OC3 SONET 
ring over leveraged fiber. The seven 
tower sites are interconnected by a 
fully protected microwave system op- 
erating at 6GHz. By the beginning of 
2001, Metro was slated to have 3,000 
portables and 2,000 mobiles. NES was 
scheduled to have 375 portables and 
100 mobiles in service. 


originally envisioned. While some 
may argue that the extra level of 
performance is not necessary for 
utility communications, the fact 
remains that electric companies, 
firefighters and police work hand- 
in-hand during emergencies. 

The Metro government benefits 
from a new public-safety radio sys- 
tem operating at a lower cost to the 
taxpayers. This benefit made it 
possible to provide digital field 
units as opposed to staying with 
analog technology. 

Without good communications 
among the team members, and 
trust on the part of all, the project 
will probably not proceed in a sat- 
isfactory manner. With communica- 
tions and trust, the inevitable chal- 
lenges can and will be overcome. 
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For IWCE's 25th anniversay, five 
companies pitched in to give away 
a 2000 Volkswagen Beetle. 


Post-Show Coverage Ja 


Ha 


25th, IWCE! 


‘70s party, car giveaway mark celebration 


With more than 350 exhibitors of 
land-mobile related equipment and 
services, the International Wireless 
Communications Expo has come a 
long way since 
1977, when it 
started out as 
the National 
Business Ra- 
dio Dealer’s 
Conference. 
More’ than 
7,500 people 
attended the 
show this year, 
an increase 
over last year. 

Several 
special events marked the occa- 


sion of IWCE’s 25th anniversary. 
Exhibitors attended a 25" anni- 
versary ‘70s party Tuesday night 
before the show, where a slide 
show presented industry events 
from the past 25 years. And thanks 
to IWCE’s “premier partners,” one 
fortunate attendee won a 2000 
Volkswagen Beetle on the last day 
of the show. (The partners in- 
cluded ComSpace, Kenwood Com- 
munications, Motorola, Futurecom 
and Vertex Standard.) 
Conference sessions included 
three tracks: the business and tech- 
nology track, the regulatory track 
and the public safety track. Subjects 
covered the status of channels 60- 
69 and how to survive and win the 


Seventy-seven companies join IWCE event 


Some of the companies repre- 
sented on the exhibit floor of IWCE 
2001 have long been a part of the 
show’s history. These exhibitors have 
witnessed an evolution of technology 
and a parade of new faces visiting 
their booths during “the” radio show. 

This year, a significant number 
of “first-time” exhibitors joined 
the hustle and bustle of the expo— 
almost 80, to be more specific. The 


addition of these exhibitors was 
cause enough to celebrate IWCE’s 
25" birthday. You can review a list 
of these companies by accessing 
the “New Exhibitor” menu item 
from the home page of [WCE Live! 
The link is on the MRT site 
(www.mrtmag.com). 

An important subset of this ros- 
ter, however, is the international 
list of new exhibitors. Seven com- 


auction process. The public safety 
track expanded to include the lat- 
est information on interoperability, 
TETRA and 700MHz. 

Public safety proved to be a pri- 
ority at IWCE this year (see “Pub- 
lic Safety: ‘10-2’,” page 14), The 
keynote speaker was the chair of 
the Public Safety National Coor- 
dination Committee, Kathleen 
Wallman. Exhibitors included 
public safety associations such as 
the Public Safety Wireless Net- 
work Program and the Association 
of Public-Safety Communications 
Officials—International. 

IWCE 2002 will be held April 24— 
26 at the Las Vegas Convention 
Center. (www.iwceconexpo.com. ) 


panies from outside the United 
States are represented in this 
year’s exhibitor lineup, They are: 
Airtech Information & Communi- 
cation Company, South Korea; 
Cape Communications UK Ltd., 
UK; Multitone Electronics, UK; No 
Wave, Sweden; Commtech Wireless 
Pty, Ltd., Australia; SCUD Fujian 
Electric Co. Ltd., China; Union 
China Limited, Hong Kong. —RI 


RCA breakfast draws overflow crowd 


The Radio Club of America (RCA) 
annual breakfast was attended by 
more than 140 RCA members and 
guests, Event sponsors included 
Fryer’s Site Guide & Tower Source, 
RadioMate, Schwaninger & Asso- 
ciates and Small Business in 
Telecommunications. 

Bob McGowan, chair of the 
American Mobile Telecommunica- 
tion Association and president of 
FleetTalk Partners spoke to attend- 
ees about the “death of dispatch.” 
McGowan noted that cellular has 


MOBILE RADIO TECHNOLOGY 


raised the expectations of users 
and is challenging two-way radio 
with such systems as Nextel’s 
direct-connect service. 

In spite of the challenge being of- 
fered by cellular, McGowan said that 
the demand for dispatch services will 
increase. He noted that transporta- 
tion, real-estate, oil and gas, and gov- 
ernment markets are prime candi- 
dates for dispatch growth. 

However, to become attractive to 
these markets McGowan presented 
a “wish list” that would support 


growth. He said the government 
must provide enough spectrum to 
make the market attractive to ser- 
vice suppliers and OEMs. His list 
also included: a high-quality, mar- 
ket-priced radio; a first-class deal- 
ers organization; availability of 
wide-area systems; a cost-effective 
path to digital technology; reliable 
customer service support and client 
retention and a federal government 
that understands how dispatch ser- 
vices significantly contribute to the 
nation’s economy. —RL 
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This year marked the 25th anniversary of the International Wireless Communications 
Expo, held in Las Vegas in March. Between the 350+ booths, special events, 


conference sessions and prize giveaways, visi 


tors to IWCE were kept busy. 


SBT ‘Jam Session’ highlights registration technology 


Regulations and technical ad- 
vances that may challenge and 
benefit small telecom businesses 
were explored during the annual 
Small Business in Telecommunica- 
tions pre-IWCE ‘Jam Session’ at 
the Alexis Park Hotel on March 27. 

The five-hour conference pro- 
gram was interleaved with techni- 
cal and informational presenta- 
tions by manufacturers and busi- 
ness services sponsoring the event. 

Presentations included an over- 
view of potential conflicts between 
local-exchange carriers and paging 
providers over which will bear the 
costs and technical responsibilities 
for digital trunk SS7 (signaling sys- 
tem 7) implementation. Vic Jackson, 
of Vic Jackson Interconnection Ser- 
vices, outlined the LECs’ responsi- 
bilities and methods paging provid- 
ers can use to convert SS7 to MF 
signaling. Jackson said this technol- 
ogy interface challenge will affect 
interconnected SMR carriers in 
ways similar to those experienced 
by cellular and PCS providers. 

Francisco Montero, former direc- 
tor of the FCC’s Office of Commu- 
nications Business Opportunities 
(now a partner in the Washington 
law firm Shaw Pittman), described 
FCC successes and shortcomings in 
accommodating small telecom busi- 
ness interests in the 1990s. 
Montero forecasted that the OCBO, 
created under then-Chairman 
Reed Hundt, may have its activi- 
ties distributed among other bu- 
reaus under current FCC Chair- 
man Michael Powell. 

Brian Seedle, director for Fylde 
Microsystems Ltd., previewed his 
Wednesday IWCE presentation on 
the future of wireless. Seedle ex- 
plored similarities and differences 
between U.S. and European techni- 
cal standards and business models. 
Matching range and coverage to 
those models is a key issue, Seedle 
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said: “If you don’t get the range 
right, your business case falls to 
pieces.” Seedle also urged small 
commercial service providers to 
investigate new technologies per- 
sonally, without relying exclu- 
sively on information from the 
industry press, analysts or stan- 
dards committees. 

SBT General Counsel Robert H. 
Schwaninger Jr., of Schwaninger & 
Associates, updated attendees ona 
still-active U.S. Court of Appeals 
challenge to FCC 800MHz auction 
procedures. He also discussed ef- 
forts to keep customer lists confi- 
dential during relocation negotia- 
tions with auction winners. How 
guardband managers may distrib- 
ute spectrum, dubious tower con- 
solidation activities and spectrum 
caps were also discussed. 

The general counsel’s associate, 
attorney Delaney DiStefano, dis- 


cussed rules and procedures for 
the upcoming paging auction on 
June 26, when more than 15,000 
upperband and lowerband li- 
censes will be offered. 

Sponsor presentations included 


techniques supporting equipment 
distribution and order accuracy by 
Primus Electronics; optimization 
of automatic ve- 
hicle location 
data by King 
Communica- 
tions; and new 
approaches for 
small-business 
financing by 
Arbitronix Fi- 
nancial Ser- 
vices, Lauderhill, FL. 

Comspace outlined its progress 
in equipment type-acceptance and 
Digital-Channel, Multicarrier- 
Architecture base stations and mo- 
biles. DX Radio Systems pre- 
viewed its announcement of an 
MPT-1327 overlay with LTR for 
UHF fleet dispatch over wide-area 
multisite systems. 

SBT Chairman Lonnie Danchik 


conducted a written poll of confer- 
ence attendees asking what they 
perceive as the most serious chal- 
lenges to building future business. 
The top response: FCC rules and 
regulations. —DK 
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It was only 15 
months ago that 
Com-Net, a systems 
integrator, acquired 
what then was 
Stockholm-based 
LM Ericsson’s 
Private Radio 
Systems Division 

in Lynchburg. 


Com-Net said to become part of M/A-COM 


The Lynchburg, VA, News & Ad- 
vance reported in its April 4 issue 
that Pittsburgh-based Com-Net 
had agreed to sell its radio equip- 
ment manufacturing subsidiary to 
M/A-COM, Lowell, MA. 

M/A-COM is 
owned by Harris- 
burg, PA-based Tyco 
Electronics, which in 
turn is a part of the 
Tyco International 
family of companies 
operated from head- 
quarters in Pem- 
broke, Bermuda. 

Reporter Chris 
Flores learned the 
news from a Com- 
Net employee. 
The employee at- 
tended a meeting on April 3 in 
Lynchburg facilities where most of 
the subsidiary’s 651 employees 
work. That’s when the sale of the 
Com-Net Ericsson Critical Radio 
Systems subsidiary was announced 
privately. As of April 17, Com-Net 
Ericsson had posted a link to 
Flores’ News & Advance story on 
its home page (www.com- 
netericsson.com),. The link read 
that Com-Net had signed an agree- 
ment with M/A-COM, pending gov- 
ernment approval. 

Tyco International’s annual re- 
port indicates that the company 
has $29 billion in annual sales. 
That figure will be boosted when 


various pending acquisitions close. 
Tyco has been on a buying spree: 
pe On March 13, Tyco announced 
an agreement to acquire New York— 
based CIT Group, a commercial fi- 
nance company, for the equivalent 
of $9 billion in stock. 

pm On Feb. 5, Tyco announced an 
agreement to acquire Cleveland— 
based Scott Technologies, a de- 
signer and manufacturer of respi- 
ratory systems and other life- 
saving devices for the firefighting 
and aviation markets, for the 
equivalent of $400 million in stock. 
p> On Jan. 31, Tyco announced an 
agreement to form a joint venture 
worth $400 million to deploy, own 
and sell bandwidth capacity on the 
Eastern Mediterranean undersea 
fiber-optic system of the TyCom Glo- 
bal Network. TyCom would be the 
majority owner of the venture, with 
Tel Aviv-based Bezeq International 
holding roughly a 20% share. 

pm On Jan. 5, Tyco acquired 
Westminster, MA-based Simplex 
Time Recorder for $1.15 billion in 
cash. Simplex manufactures fire and 
security products and communica- 
tions systems including control pan- 
els, detection devices and system soft- 
ware. Simplex also installs, monitors 
and services fire alarms, security sys- 
tems and access control systems. 

» On Dec. 29, 2000, Tyco acquired 
Lucent Technologies’ Power Sys- 
tems business unit for $2.5 billion 
in cash. The unit provides energy 


solutions and power products for 
telecommunications service provid- 
ers and for the computer industry. 
It was only 15 months ago that 
Com-Net, a systems integrator, ac- 
quired what then was Stockholm— 
based LM Ericsson's Private Radio 
Systems Division in Lynchburg. 
Before Ericsson bought it, the busi- 
ness unit was the General Electric 
Mobile Communications Division. 
In the land-mobile radio indus- 
try, M/A-COM, with 2,800 employ- 
ees, is best known for its contract 
to build a statewide radio commu- 
nications system in Pennsylvania 
using its OpenSky digital radio 
architecture. The system can use 
different brands of routers, servers 
and other parts of the computer- 
based network. The system is scal- 
able, allowing small systems to 
have as many features as a big sys- 
tem, an aspect that is appealing to 
the public-safety community — 
which also likes the system’s use 
of off-the-shelf components. 
Previous to OpenSky, M/A-COM’s 
land-mobile radio industry presence 
had mainly involved supplying pas- 
sive antenna-site components. The 
company has not had an especially 
well-known name or a broad line of 
conventional and trunked radio 
products. The purchase of Com- 
Net’s radio manufacturing division 
would allow it to serve a bigger part 
of the market and would give it a 
large dealer network. —DB 


Datamarine to acquire 220MHz systems from SMR Advisory Group 


Datamarine International, 
Mountlake Terrace, WA, has agreed 
to acquire eight 220MHz, five- 
channel Phase I systems in Wash- 
ington and Oregon from SMR Ad- 
visory Group, a Texas limited- 
liability company. 

The eight systems and attendant 
licenses will be acquired for about 
one million shares of Datamarine 
common stock, valued at $1 per 
share, plus warrants that have 
variable terms regarding price and 
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quantity. The price will relate the 
exercise date to the date of issuance 
of the warrants. Included in the 
price of the systems are all of the 
associated base-station equipment 
and the current subscribers. 

The acquisition is subject to due 
diligence, compliance with appli- 
cable FCC, federal and state secu- 
rities laws, and the approval of the 
owners of each of the systems. 

David Thompson, Datamarine 
president, said that this further 


acquisition of 220MHz spectrum is 
areflection of the company’s grow- 
ing confidence in the substantial 
market for low-cost voice and data 
dispatch service. 
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Product Focus - Power Supplies 


Power supplies provide reverse polarity 


Designed for base-station instal- 
lation, the PS15A and the PS20A 
from Geiger Com- 
munications are 


power supplies equipped with re- 
verse polarity and short-circuit 
protection to minimize risk due to 


Power system includes 


The N+1 power system from 
Samlex America is expandable 
by 20A modules from 40A-100A. 
Additional features include a 

built-in battery backup 


improper installation or use. These 
products incorporate switching 
technology and also allow opera- 
tion on either 110Vac or 220Vac. 
The PS15ABB and PS20ABB offer 
a battery charger and switching 
circuitry to automatically revert 
to battery mode if the ac power 
is interrupted, with no interrup- 
tions in vital communications 
networks. With the optional 
hoods, any mobile can be converted 


to a reliable base station. 
WWW.GEIGERCOMM.COM 


battery backup 


module with charging capability 
for external batteries, remote 
monitoring and indication, and 
V/A meter and operation LEDs. 
This system was designed using 
switch-mode technology and 
load-share circuitry. At 100 con- 
tinuous-duty amps, the unit 
weighs 25 pounds. 


WWW.SAMLEXAMERICA.COM 
OR 800-56I-5885 


Supplies offer sleek fit with any mobile radio | 
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The Comm series 10A, 11A and 
12A switching power supplies from 
ICT are designed to provide a sleek 
fit with any mobile radio. These 
supplies are available in three case 
sizes: AX (5.6"), AG (6.4") and A 
(7.1"). These supplies are light- 
weight, cost-effective and minimize 


desktop clutter. 
WWW.ICT-POWER.COM OR 604-888-6304 


Converter eliminates need for filtering devices 


The BTCPower SQ series from 
Broadband TelCom Power fea- 
tures a metal-shielded, low- 
profile, 1OOW quarter 
brick designed 
to prevent 
EMI and thus 
eliminating the 
need for ferrite 
beads or other 
EMI/RFI filtering 
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devices. This shield also acts asa 
heat dissipating medium with 
large surface area, therefore 
eliminating the need for heat sink 
or forced air-cooling. Delivering 
20A with efficiency (90%@5V), 
this model is useful for the high- 
energy power needs of the tele- 
communications industry. 


WWW.BTCPOWER.COM 
OR 714-259-4888 


System incorporates 
power accessories 


Newmar’s Integrated Power Sys- 
tem incorporates built-in battery 
backup, power accessories and aux- 
iliary power inputs within a single 
2RU (3.5") chassis. This eliminates 
the need for system integration, com- 
ponent sourcing and installation. A 
regulated power supply/charger, 
backup battery, low-voltage battery 
disconnect and output metering are 
all pre-wired and calibrated within 
the unit for plug-and-play opera- 
tion. Plug-in terminals are provided 
for easy wiring of a parallel recti- 
fier, or external batteries for in- 
creased backup capacity. 


WWW.NEWMARPOWER.COM 
OR 714-751-0488 


System allows flexibility 


Deltron’s L series is a compact 
hot swap, 200W power supply se- 
ries in a 1U high package that 
provides system designers flex- 
ibility in placing system power. 
These power supplies provide 7W 
per cubic inch. Units can be used 
alone or combined to provide mul- 
tiple outputs for powering a wide 
variety of computing and telecom- 
munications applications. Fea- 
tures of the single-output L series 
include a 0.95 power factor and 
80% efficiency. These supplies are 
self-cooled with an integral ball 
bearing fan and feature an en- 


closed chassis. 
WWW.DELTRONINC.COM 


WWW.MRTMAG.COM 


Page Fast Fact Advertiser Page Fast Fact Advertiser 
Company Number Number Hotline Company == = Number Number Hotline 
AC/DC Industries ............. RES 6 bt 281-933-0909 Jbro Batteries... B56; Bbecsmsa 800-323-3779 
PUTA oiscacccecvasecnsmenmncarealenentans 40 34.02... 760-598-9677 JEJ Communications............. 42: Sixes 530-677-3210 
ECOINCRITYENT: ..nvennenesezpavarnrensaparsens an: 201-227-0066 Jotto Desk wu. ees 1 501-636-5776 
Anritsu Company .............. IBC: Qhscncs 800-ANR-ITSU Klein Electronics ............0.... 60 110... 760-781-3232 
Apco National Conf.............. 47% AOeacs: 904-322-2500 Klein Electronics .....00....380 28 .0....... 760-781-3232 
AStron COZP......consersceesareenesere 15S Es &/ ee 949-458-7277 Modular Comms. ................. EBS ADS eacveanens 818-764-1333 
AV ERCy THe sssicesscasssaseansnsacscncse Secon 803-892-2181 Norcomm Corp. -0.00..0...0065 Al BB sicccsn 800-874-8663 
Beam Radio... 61. @2enncxn 305-477-2326 Open Sky oe WZ This 877-OPENSKY 
Berkeley Varitronies............ WL  DBcsscs 908-548-3737 Polaris Industries ................ 62° WS verses 404-872-0722 
Cadex Electronics ................ QA: DB eee, 604-231-7777 Polyphaser ....000.0000 ce t2. AWesaces 800-325-7170 
Chargeguard Corp.............. 50: “41... 800-458-3410 Pryme Radio Produets........34 30.0.2... 714-257-0300 
Chargeguard Corp............ 43 BB oe. 800-458-3410 Pyramid Comms ......00..8. 59 = 109........ 714-901-5462 
David Clark Co, Inc.....0...... 22. 2Exancem 508-751-5800 Radio Frequency Syst. ........ 23: 2dexzese 203-630-3311 
Comms. Specialists ............ BC; Bi uncrccexe 800-854-0547 Ramsey Electronics .............57 104 ........ 800-446-2295 
Comnet- Ericsson ......00.... ES: Bose 804-528-7456 RCC Consultants... 63° Hi Seacc: 732-404-2400 
Control Signal Corp. ............ Ol. ABacenx 800-521-2203 RF Imaging and Comms.....58  105........ 925-229-2034 
CP] Communications............ TG WB cesccwees 972-429-7160 Sacramento Comm. .............. 57 108 ........ 209-755-4949 
Crescend Technologies....... 5B TOO wee 800-872-6233 Shorecliff Comms .......0.0.0.... BT Bo eceansd 949-443-3735 
Crescend Technologies.......53 46 -......... 800-872-6233 Simulcast Solutions.............. 60: Piven 716-223-4927 
Datron World Comme. ......... MGS ces 760-597-3814  Softwright ........ceesereeee BI BIG cscs 303-344-5486 
Diversified Electronics ....... 52) 44-nsssce 404-361-4840 Sonik oo... cece 58 108... 760-536-1000 
NG onic sas scsi apests oeoenaissenieuits 31-29... 562-404-9998  Telepath 00. eee 61 114........ 510-656-5600 
Doppler Systems .........006 QO Whsseesceses 480-488-9755 Telewave Mc... eee BT cesses 650-968-4400 
Duracomm Corp. ........::005 40 35. 816-472-5544 Thunder Eagle 00000000... 43 89s 703-242-0122 
El Paso Comm. System ....... 5G. ZOE nn 915-533-5119 TPL Comms....................0. QS ZG sncaces 323-256-3000 
Emerson & Cuming .............. 58: AOS sce. TELGCI S606 TER ssnecsinesssisnsnasananmcconce S Wisse 716-549-4700 
IMDS i sieiuiennaerrateancn aes 68: LO Piaas 615-771-2560 Vega/Telex Signaling ............ As Guana 402-467-5321 
E-tronics Battery... A: 5 ee 403-735-6222 VERTEX/YAESU USA....... 1 Se 310-404-2700 
The Genesis Group... 62) Alvar 903-561-6673  WETEC ..ccscsssssnccrcescctscsnessecaseess GL. HB sacs 901-286-6275 
Iridium visas 1. borax 866-947-4348 W & W Manufacturing ........21 9 20000... 800-221-0732 
TREE sox evccsrrasarsevacur aries | oe GEG-ARBAT5O0 ZOLEOY, 0p sccaccescerarassconssonncsense Py Sn -|> Ce 425-820-6363 


Mobile Radio Technology (ISSN 0745-7626) is published monthly by Intertec Publishing. 9800 Metcalf Ave., Overland Park, KS 66212-2215, 
and is mailed for free to qualified subscribers within the United States and Canada. Periodicals postage paid at Shawnee Mission, KS, and 
additional mailing offices, Canada Post Publications Mail (Canadian Distribution) Sales Agreement No, 0956309. 

POSTMASTER: Send address changes to Mobile Radio Technology, P.O. Box 12960, Overland Park, KS 66282-2960, 

SUBSCRIPTIONS: Non-gualified subscribers may subscribe at the following rates: United States: one-year: $35; Canada: one-year: $45. 
Qualified and non-qualified subscribers in all other countries; one-year: $45 (surface mail); $90 (air mail), Subscription information: P.O. Box 
12960, Overland Park, KS, 66282-2960. 


MAY 2001 MOBILE RADIO TECHNOLOGY 


Antennas work in 
800MHz, 1,00MHz 


Kathrein, Scala Division, has 
developed antennas for wireless 
carriers having spectrum in the 
800MHz and 1,900MHz range. The 
antennas are 65° sector, cross- 
polarized products. Various con- 
figurations of gain and downtilt 
are available. All models contain 
independent cross-polarized an- 
tennas for the two wireless bands. 
There are four bottom-mounted RF 
connectors, one for each 45° and — 
45° array in each band, permitting 
the use of polarization diversity at 
800MHz and 1,900MHz. Each 
band array is equipped with ad- 
justable electrical downtilt con- 
trols. A future option will permit 
downtilt for each array to be con- 
trolled remotely. 

WWW.KATHREIN.COM 


Software 


Service 


Now with Peachtree® 
Accounting Integration 


\ The premier database software 
to streamline your service shop. 

V Fully Networkable, allowing all 
users in your organization to 
access information at the same 
time. 

\ Offers easy-to-use forms and 
over 60 criteria specific reports, 
providing all of the up-to-date 
information you need. 


Visit our web site or call for more 
Information and a free demo disk 


800-458-3410 


http:/www.chargeguard.com 


ChargeGuard, Inc. 
400 Highland Avenue 
Altoona, PA 16602 
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Product Encore 


Of the new products in the September 2000 issue, this one gener- 
ated the biggest reader response. For more information on this 
product, log on to www.pryme.com. 


Flexible antenna operates 
on two meters, 440MHz 


The RD-8 rubber duck antenna from Pryme Ra- 
dio Products is a 6.5" flexible antenna that will op- 
erate on two meters and on 440MHz. The antenna is 
designed for dual-band hand-helds that offer 800MHz 
and 900MHz receive. It is equipped with a 900MHz 
resonator and offers a gold-plated BNC connector. 

WWW.PRYME.COM 


Cables simplify, speed-up cable connection 


Rapid Fit from Radio Fre- 
quency Systems is a line of 
single-piece coaxial cable connec- 
tors. These connectors provide 
connector-to-cable interface 
while simplifying and speeding 
up the attachment of connectors 
to Cellflex coaxial cables. These 
connectors offer quick and easy 
installation at any location, 
thereby allowing the operator 
flexibility. This product has a me- 
chanical design so it registers 


low VSWR, and low and stable 
intermodulation levels. The con- 
nectors are waterproof so they 
provide safe, long-term operation 
in harsh environments and con- 
form to IP66 and IP68 require- 
ments. These connectors are also 
tested for mechanical and elec- 
trical compliance with IEC/DIN/ 
MIL specifications. They are 
available in type N and 7/16 DIN 
interfaces. 

WWW.RFSWORLD.COM OR 203-630-3311 


DSP- based tone adapter provides control 


The DSP-223 from Telex Com- 
munications is a DSP-based tone 
adapter panel that provides a 
means of remotely controlling two- 
way radio base stations. The 
adapter panel can be used with 
consoles that use the industry- 


standard, high-level tone-sequen- 
tial format. This adapter features 
front-panel test points and level- 
adjustment potentiometers, six 
digital outputs for channel selec- 
tion, a microphone jack and fre- 
quency selection standard with 
F1-F99. Also included are CTCSS 
regeneration, programmable single 
or duel-function tone, loop-back 
test tone for level adjustments and 
morse code encoder. 
WWW.VEGA-SIGNALING.COM 


Switch monitors hot-standby capability 


The Tracer protection switch 
from Adtran provides monitored 
hot-standby capability for Tracer 
digital microwave radio systems. 
Located between two identical 
2.4GHz or 5.8GHz radios that 
share a single antenna, this prod- 


uct monitors the primary radio for 
alarm conditions. In the event of a 
primary radio alarm, the signal is 
automatically switched to the 
backup radio unit to ensure contin- 
ued operation of the system. 
WWW.ADTRAN.COM 
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Antenna made 
with strong materials 


Antenex’s fiberglass-enclosed 
base antennas are for the 2.4GHz 
band. These 3dB gain antennas 


Router combines IP routing, DSX-1 interface 


The Tracer 2631 from Adtran is 
a license-free digital microwave ra- 
dio that provides wireless IP rout- 
ing capability and digital voice trans- 
mission. This router uses spread- 


spectrum technology, allowing car- 
rier and enterprise customers to ex- 
tend LANs to previously unreach- 
able locations. 


WWW.ADTRAN.COM 


have the same 
— + outer shell design 
used in the 


company’s lower- 
frequency fiber- 
glass-enclosed base 
stations. These an- 
tennas also have a 
high-gloss, heavy- 
wall fiberglass ra- 
dome; a finish- 
ground, schedule- 
80, gold anodized 
aluminum sleeve 


AK )) 


| BEAM RADIO 
| “Communication is our Business” 
Phone (305) 477-2326 Fax (305) 477-6351 


NUNCA ANTES 


for mounting; and a RADIOS TRONCALIZADOS 

sold anodized alu- - GON MAS CARACTERISTICAS 

minum cap. On the ceils 

inside it features a é 

rigid low-loss PC 

board trace used for the construc- PRO-7350 ~ PRO-7450™ 
tion of the collinear radiator. The ~~ * we FORMATO LTR FORMATO MPT-1327 
product also features a nickel- BEAMRADIO rast 
plated brass N female connector in 2200 NW 102 AVE., UNIT #3 


oS 
(AA) MOTOROLA 


Authorized Exporior 


MIAMI, FLORIDA 33172 


the base for feed line connection. www.beamradio.com e-mail: beam@beamradio.com 


WWW.ANTENEX.COM OR 800-323-3757 
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Furniture offers 
ergonomic features 


Digital ANI 


Fusion from Watson Furniture 
is a line of dispatch console furniture. 
It is an ergonomically engineered 
and functional workstation. This 
console offers user-friendly features 
such as a power-adjustable work sur- 
face to accommodate a variety of us- 
ers at the same work space, personal 
temperature controls and noise re- 
duction. Research and development 
resulted in a design that increases 
work surface area. 

800-426-1202 


[ csc CONTROL SIGNAL 


wi www.ControlSignal.com 


Control Signal’s |ID-12/1201 is an economical MDC-1200 AN! system. The ID-12 encoder 
works in all radios and fits in virtually all handhelds and mobiles. The ID-1201 decodes 
any MDC-1200 ANI signal, has a large LED display, a printer port and an RS232 port. 


MDC-1200 is a registered tractamark of Matorala Inc 


800-521-2203 * 303-989-8000 » Fax 303-989-8003 * www.ControlSignal.com 


ID-1201 
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Mounts allow positioning of mobile screens 


Mobile video 
mounts from 
PanaVise allow 
easy installation 
and positioning 
of mobile video 
screens in a vari- 
ety of vehicle 
locations. All 
mounts have a 
standard T-bolt 


for most video screens and other mo- 
bile electronics with T-slots. Using 
these mounts avoids damage to 
headliners or headrests. Several 
mounting options are available for 
installers including flex mounts, 
pedestal mounts, a T-bolt adapter 
for use with AMPS-compatible 
phone mounts and in-dash custom 
dash mounts. 
WWW.PANAVISE COM OR 775-850-2900 


Antennas suit rugged environments 


The N2400SM9 and the N24- 
HGARSM1B from NCC are por- 
table antennas useful for rugged 
environments. The unity-gain 
(2.14dBi), 
halfwave de- 
sign suits 
hand-held | 
applications. 
The N2400- 
SM$9 incorpo- 
rates a reverse polarity SMA con- 
nector, is injection molded in poly- 
urethane and comes in standard 
black or gray, with other colors 


Nothing Beats A... 


Quality Means Reliability ... 


In todays marketplace, Diversified Electronics, Inc stands out as 
the Quality Leader you can always depend on. 


Call us for: 


/ Motorola Mag One Line of Products, 


/ Motorola Original Radios, Parts & Accessories. - 


Y David Clark Headsets 


When you have lives on the line you can't afford to take chances. 
Buy the best and pay less from Diversified. 
Visit Us On The Web At www.diversifiedelectronics.com 


ED oiversiried ELECTRONICS, INC 
309-C Agnew Dr. 

Forest Park, Georgia 30297 

Toll Free: 1-800-646-7278 Ext. 133 (wholesale parts) 


available on request. The N24- 
HGARSM 1B is a high-grain collin- 
ear antenna in the 2.4GHz band. 
The antenna 


has a multi- 
positionable 
articulating 
mount and is 
| available in 
various SMA 
connector 


styles. The 
antenna is also useful for WLAN 
applications. 
WWW.NCCMUNSON.COM 


OR 440-548-5384 


MOTOROLA 


A 


OALOINAL 


© 


Fax: (404) 361-6327 
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Surge suppressor 
offers 
flexibility 


The Intercep- 
tor JI] from 
Liebert is a 
surge suppres- 
sor with a du- 
rable and flex- 
ible design for almost any applica- 
tion or environment. The system 
offers a high level of protection with 
built-in testing and a small, space- 
saving footprint. This product uses 
technology to handle greater surge 
current and lower clamping volt- 
ages for mission-critical systems. 
Because of this, the Interceptor II 
is useful for applications such as 
telecom, wireless and broadband 
systems that include sensitive 
equipment housed in remote or un- 
manned shelters. This product is 
also suitable for commercial, indus- 
trial and institutional facilities for 
protecting entire structures 
against the devastating effects of 
a lightning strike or other danger- 
ous power disturbances. 


WWW.LIEBERT.COM 
OR 800-877-9222 


rT 
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Precision adapters 
operate in 34GHz 


The precision adapters from RF 
Connectors are used in microwave 
and RF applications. This 3.6mm 
series has a bandwidth through 
34GHz, and a VSWR of 1.05 + 
0.004F (F = GHz). They also inter- 
mate with 2.9mm and SMA connec- 
tors and adapters. Female contacts 
feature a four-slot configuration en- 
suring that pressure is distributed 
evenly during the engagement of 
the male pin. This design, when 
combined with a shortened male 
pin, eliminates misalignment dur- 
ing engagement. All bodies are 
stainless steel with a captivated di- 
electric bead and gold-plated BeCu 
contacts. Adapters available include 
male to male, female to female, male 
to female and female to female bulk- 
head with o-ring seal. 

WWW.RFINDUSTRIES.COM 


WWW.MRTMAG.COM 


Changing Channels 


Changes at Antenna Specialists, 
Cleveland, OH: 

Robert Truthan, senior antenna 
engineer, advances to director of en- 
gineering. Anne Housholder leaves 
Anderson BDG in Allentown, PA, to 
become application support specialist. 


Motorola appoints Timothy 
Cawley, former president of SBC 
Communications/Europe, to corporate 
vice president and general manager 
of Motorola’s personal communica- 
tions sector’s North American region. 


Magnus Ojert departs Nextel, 
where he was vice president of net- 
work engineering and operations, to 


Housholder 
qServe Communications, Greenville, SC. 


Annette Gieseman, vice president of Xybridge 
Technologies, Richardson, TX, leaves to become vice 
president of ComSpace, Coppell, TX. 


Alan EIShafei, formerly of TDI Batteries, 
Romeoville, IL, joins JBRO Batteries, Lisle, IL, as vice 
president of engineering and business development. 


Crescend Technologies 
RF Amplifiers & Modules 


Zhu oh Sas a ne 
CN ON 


P-Series Amplifiers Available in: 
* VHF Low Band 
¢ VHF (130-175 MHz) 
* UHF (450-470 MHz) 
* $00-960 MHz 
Crescend Technologies, LLC 


Phone: 800 872 6233 Fax: 847 593 1320 
www.CrescendTech.com email: salesca crescendtech.com 
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become the chief operating officer of 


COMSITE’ 
frivvenvvvtt BR OD 


The Ultimate Tool for Wireless 
Communications Site Interference Analysis 


ComSitePro™ software offers extraordinary flexibility and control for conducting 
communications site interference onalysis. With its ability to increase speed, 
accuracy and efficiency, ComSitePro’™ eliminates the arduous and repetitious work 
associafed with site interference analysis, automating the analysis of Transmitter 
Noise, Reever Desensitization, and Intermodulation interference analysis. 
ComSitePro™ i is a replacement to the popular ComSitePlus™ application. Highly 
acclaimed among site managers, communications engineers, technicians, and 
consultants, ComSitePlus™ has been completely redesigned to improve the dota 
entry user interface and has new and improved reporting features. 


Partial Feature/Function Set 


+Saves Time, Increases Productivity, Avoids Mistakes, Saves Money 
«Frequency Range from SOOKHz to 40 GHz 

«Evaluates Ist Through 11th Order IM Products 

«Calculates Antenna Spacing Distances and Isolation Values 

Site Set-Up and Interference Analysis Wizards 

«Calculations Based on User Selections 

Save and Retrieve Syste Configurations ‘ 
«Customizable Reports Es 
«Calculations Based on Carrier-to-Interface Rodio 12 dB SINADE Ratio 
«Determines Isolation Values Required to Prevent Receiver Degradation 
«{ndividual Transmitter and Receiver Bandwidths to Support PCS & Other 
Wireless Equipment Types 
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Consultants, Inc. 


to order call: 800.845.0408 
Www .rcec.com 
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Pack Your Suitcase 


May 

6-9: Spring Vehicular Technology 
Conference, sponsored by the IEEE 
Vehicular Technology Society, David In- 
tercontinental Hotel, Tel Aviv, Israel. 
Contact: 972-3-6133340 or congress. 
co.il/ieee_news/index1.html. 

8: Tennessee Region 39 700MHz 
Planning Committee meeting, 
Ellington Agricultural Center, Nash- 
ville. Contact: John Johnson, 
615-741-3826, jiohnson@tnema.org. 
8-9: EPRI Powering the Digital 
Economy Workshop, Westin Crown 
Center, Kansas City, MO. Contact: Lea 
Ann Lawson, 865-218-8028. 

13-17: APCO East Coast Regional 
Conference, sponsored by the Associa- 
tion of Public Safety Officials—Interna- 
tional, Lancaster Host Resort, 
Lancaster, PA, Contact: Jay Groce III, 
610-344-5084. 

16-18: PCIA Tower and Site Man- 
agement Conference, sponsored by 
the Personal Communications Industry 
Association, Doral Golf Resort and Spa, 
Miami. Contact: 703-739-0300. 

21-24: Telecommunications Re- 
sellers Association Spring Confer- 


Editorial Index 
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ANTONEX ssisvesnvsssacconsisss 
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Com-Net Ericsson Critical Radio 
SYSCSHIS? jsscsncasnerssvasscsesssacasene 6, 46 


DX Radio Systems 
FleetTalk Partners 
Fryer’s Site Guide 
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ence and Exhibition, sponsored by 
TRA, Adam's Mark Hotel, Dallas. 
www.tra.org. 


June 


3-7: Supercomm, sponsored by TIA 
and USTA, Georgia World Congress 
Center, Atlanta. Contact: 800-278-7372. 
24-27: UTC Telecom, sponsored by 
UTC, the United Telecom Council, Mid- 
west Express Center, Milwaukee. Con- 
tact: 202-857-1881 or www.utc.org. 
24-28: NENA, sponsored by the Na- 
tional Emergency Number Association, 
Orlando, FL. www.nena9-1-l.org. 

28: NPSPAC Region 24 800MHz 
Committee meeting, Missouri State 
Highway Patrol General Headquarters. 
Contact: Steve Devine, 573-526-6105. 


July 

15-18: Forestry Conservation Com- 
munications Association National 
Conference, Olympia, WA. 
www.mashell.com/~roblee/feca.htm. 
17-18: European Business Wireless 
Congress, sponsored by [WTA, Prague. 
Contact: Ryan Cleveland, 202-331-7773. 


August 

5-9: Association of Public-Safety 
Communications Officials-Interna- 
tional (APCO) National Confer- 
ence, Salt Lake City. Contact: 
904-322-2500 or www.apco-intlorg. 


September 

11-14: PCIA GlobalXChange, spon- 
sored by the Personal Communications 
Industry Association, Los Angeles Con- 
vention Center, Los Angeles. 
Contact: 703-739-0300 or www.pcia. 
expo venture.com. 

19-22: Private Wireless Spectrum 
Management Conference & Expo, 
sponsored by Industrial Telecommuni- 
cations Association, the Council of In- 
dependent Communications Suppliers 
and the USMSS, Grand Hyatt Hotel, 
Washington. Contact: Ray Wisniewski 
at 703-528-5115 or email: ray@ 
ita-relay.com. 


November 

6-8: Canadian Wireless, sponsored by 
the Canadian Wireless Telecommunica- 
tions Association, Metro Toronto Con- 
vention Center, Toronto, Contact: 613- 
233-4888, ext. 102, or www.ewta.ca. 
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Professional Services 


PORTABLE 
SERVICE,INC 


493 Crowell Lane * Lynehburg, VA 24502 


OMNICOM, Inc. 


COMMUNICATIONS ENGINEERING 


waGiORe TRAINED GE Portable Radio Service Depot GENE A. BUZZI 
! : : Factory Approved Nationwide 
QUA IY sence * Current Product Lines PRESIDENT 
wi * Voice Guard Certified 030 THOMASVILLE ROAD, SUITE 200 
ERICSSON 3 Pi aera teeta TALLAHASSEE, FLORIDA 32303 
wee me PHONE: (850) 224-4451 « FAX: (850) 224-3058 


(804) 239-3049 


E-mali: omnicom @ cmnicom-usa.com 


GE PORTABLE SERVICE 

«FAST TURN 

* WARRANTY 

* $48.00 hr/2 br, MAX 

* PARTS GE LIST 

* RETURN UPS PAID 
Smith Communications Service 
2121 W. Parrish Ave., Owensboro, KY 42301 

270-683-0936 EE 


MCCON 


Mobile Communications Consulting 
S.R. McConoughey, P.E. 
Principal 


13017 Chestnut Oak Drive 
Gaithersburg, MD 20878 


— FREDERICK G. GRIFFIN, P.C. 
le \ SCHWANINGER & ASSOCIATES 
{ io 
| 


$. 2938 Waterlick Road 


Lynchburg, VA 24502 
(804) 237-2044 
NATIONWIDE COMMUNICATIONS CONSULTING 
Mobile Radio, Microwave, E%-1-1 
CAD, Paging, LAN, 
Dispatch Communications Centers 
Multi Site Propagation Analysis 


| Atiorneys at Law 
] 
} Robert H. Schwaninger, Jr. 
1331 H Street N.W. Suite 500 
Washington, DC 20005 

Ph- 202-347-8580 

Fax 202-347-8607 


RF POWER AMPLIFIERS 
MODELS AVALIABLE: 

VHF 130-175 MHz to 500 watts output 

230-280 MHz to 100 watts output 

UHF 400-512 MHz to 350 watts output 

800-960 MHz to 200 watts output 


“?-tte © 


847-593-1213 + FAX 847-593-1320 a 
sales@vocomrf.com + www.vocomrf.com aa 
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(301) 926-2837 


Waterbury, CT 
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MIIROTT 


COMMUNICATIONS GROUP 
RAYMOND C, TROTT, P.E. 


Chairman 
1425 Greenway Drive, Suite 350 
Irving, Texas 75038 
972/580-1911 = Fax: 972/580-0641 


Commall is the original web site 
fhe dedicated to the Communications 
% } a Industry. We Offer: A Comprehensive 
coutnits — Industry Directory * Classified Ads * E- 

Promos * Dealers Section * Industry 
Events Calendar = Access to the World Wide Web « 
The ability to cuiid, host and maintain web sites = 
An all new On-line Auction. {f your company is not 
listed on wevav.commall.net, it should be. 

Call our staff at 888-811-6255. 

Let Commail tell the world about your company. 


Let us put YOUR 
advertisement here. 


Increase your visibility in 
the mobile communications 
industry! 


All CCI 
Labels 


WHITE, ORANGE, GREEN AND RED 
BUTTONS AVAILABLE 


$12.50 ea 


CCIl PROGRAMING AVAILABLE 
ORDERS SHIPPED IN 14 DAYS 


NORTHEASTERN 


Communications, Inc. 


(203) 575-9008 
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_% OREGON DEPARTMENT OF TRANSPORTATION 

ke 3 Wireless Systems Specialist 

&, & Salary of $38,952 - $53,712 annually, plus excellent benefits 
avenge 


Put your analog and/or digital microwave systems experience to work on cutting edge technol- 
ogy at ODOT! Pravide analytical and technical support in the design construction, installation, 
Operations, maintenance and repair of large, complex, and geographically diverse wireless infor- 
mation systems. For details on the minimum requirements, please refer to announcement 
OCDT 1076 on the State of Oregon Technology website at http://www.oregonjobs.org/is/. TO 
APPLY: E-mail your resume and cover letter outlining how you meet the minimum requirements 
to experience.I T@odot.state.or.us. In the e-mail subject line include OCDT1076 or fax it to 
ODOT, Attn: OCDT1076, (503) 378-2016. Resume and cover letter must be received by 5:00 
p.m. May 31, 2001. Applicants possessing veteran's points refer to announcement for more 
information. ODOT is an AA/EEO employer committed to a diverse workforce. 


TWO-WAY RADIO TECHNICIAN| Equipment For Sale 


Minimum Salary $46,437.25 annually 


Mane communication system and 
other associated equipment for the 
City of Memphis Police, Fire and local 
government. High school graduate or 
equivalent. Two years experience in land 
mobile two-way radio field and FCC 
General Class License required. 
Application/resumes will be accepted May 
1, 2001 through June 30, 2001. 


ERLING 


FSSOCIATES INC. 


www.ci.memphis.tn.us 
City Hall, Room 1B-33 
125 North Mid-America Mall 
Memphis, Tn 38103 


BASE ANTENNAS 
MOBILE ANTENNAS 
PORTABLE & GPS ANTENNAS 
COAX CABLE & CONNECTORS 
, RECHARGABLE BATTERIES 
| RF AMPLIFIERS 
gj REPEATER & INTERFACES 
ENCODERS & DECODERS 
LIGHTNING PROTECTORS 
DUPLEXERS 


OWER SECTIONS 


AV BK RADIO Sales People 
4Ser Communkations & 
KENWOOD Jooking for independent 
contractors to 


Represent sell two-wa 
comeet MMipeaND 3h, Svoway 


tho accessories in 


hottest NEXTEL most reglons 


selling throughout the 
radio's In 


the uniden united states. 


Industry! “ 
49er Communications 2 
waw dercomcom 


PHONE : 800-552-0707 AY 


ALL LEVELS OF POSITIONS FILLED GLOBALLY 
® Technicians ¢ Engineers # Managers e Sales 
Send resume to address below 


Check web page for immediate openings 
WWW.PERSONNELLCOMI 


=. PERSONNEL RESOURCES, INC 


SS <2- =P O Box 14579, Cincinnati OH 45250 
? : bac ¢ 
Since 1989 E-Mail PersonneiR@aol com 


%@ 859-491-5410 FAX 859-491-4340 


| Immediate 
§ Delivery, 
Warranty 


& Service 


ce i a a 


aro UVnM 
rnrtmnag.cern a 
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Ask for your 


free Catalog EL PASO, Tx 


MOBILE RADIO TECHNOLOGY 


TWO WAY RADIOS & ACCESSORIES 


High Qualita, at Ufordable Prices. ff 


ChnerCoarnye ine. 


Systems Technicians 
Cyber Communications, Motorola’s 
prennere wuthonzed service provider in 
New England is seeking highly ambivious 


and self-motivated individual. Expenence 
with Motorola Consoles and Systems a plus. 
We have openings in Boston, Mass 
Outstanding benefits and competitive 
wages. Forward resumes with 
past and present experiences to: 
Cyber Communications 
45 Kumford Ave. 
Waltham, Mass.02453 
781-647-5943 Fax 


BUY & SELL: 
LTR-800MHz & S9O0OMHZ EF Joinson * Kenwood * Uniden 
MOTOROLA 


UHF * VHF * 800MHz * 900MHz 
* Mobiles « Portables * Repeaters * Amplifiers « 99 Transmitters 


1-800-786-219 
203 N. Chestnut Street * McKinney, TX 75069 
Fax: 972-562-7957 


Mike Malone 
www.usedtwoway.com 


MOTOROLA QUANTAR 
800 MHZ REPEATERS 
(Brand New in Box) 11 Available 
Model #T5365A * 100 Watt Output 
Asking $7500 each 


CELWAVE 800 MHZ 
WAVEGUIDE COMBINER 
(Brand New in Box) 

Model #WJD860-55 
Frequency Range 851-865 MHz 
5 Channel High Power + 150 Watt Load 


Asking $4500 


CELWAVE (BOGNER) 
800 MHZ ANTENNAS 
(Like New) 

BMRI10, BMR12 and BMR10/8-0 
Asking $1,500 - $2,500 


ad Industrial _ 

£y Communications 

Contact Kevin Delany at 
781-319-1011 


What are you waiting for? 


ADVERTISE! 


WWW.TELECOMCLICK.COM / WWW.MRTMAG.COM 


- Equipment for Sale 


O 
po) 
“" 
“ 
ee 
@ 


SACRAMENTO COMMUNICATIONS CO. LLC 
Phone: 209-755-4949 ¢ Fax: 209-755-4939 © TOLL FREE: 1-800-811-4241 


Mot. GTX 800 Mhz Privacy Plus Mobile M11 UGD6CB1AN wiace fk ; «$200.00 
Mot, GTX 800 Mhz LTR Portable H11UCD6CU1AN wiacc eat . . $225.00 
Mot. Maxtrac 800 Mhz Privacy Plus D35, 045 - Bt, B82. B4, B5, BB. a7. , $100/$175 
Mot Maxtrac LS 800 Mhz LTR (converted) D35. 045 - 86. B7 : $175.00 
Mo! Maxtrac UHF 2f/6f 40w D44MJA73A5AK/D44MJA77A3AKWiacc (Gea ae a $250.00 
Mot. Maxtrac UHF 6f 40w D44MJA7TA3AK wiacc $250.00 
Mot Radius M100 UHF 2f 25w D34LRA73A5CK wiacc = : $250.00 
Mot Radius M130 UHF 2f 40w M44XQC20A3AA wiacc : ‘ . $250.00 
Mot GM300 UHF 8f 40w M44MC20D3AA wiace pate ‘ a ‘ $250.00 
Mot MTX 800 single sysiem H25JGB5170DN wiace . sue $100.00 
Mot P50 Port. H41GNU1120 42-50 Mhz 6w TRIES: ahisasbeasea ds $150.00 
Mol MTX 900 Privacy Plus 896-941 Mhz H25HFA5182 wiacc as $200.00 
Mot SM120 Mobiles 450-470 16f 40w M44DGC20C2 . $250.00 
Mot SM50 Mobies 450-470 2f 40w 25khz M440GC20A2 S $250.00 
Mot MTS2000 900 Mhz 3w HO1WCH4PW1 $500.00 
Mot Maratrac 42-50 Mhz t6f 1!0w TBIXTA7OA2BK wiacc eens $400.00 
Mot Maratrac 450-470 Mhz 110w 14f T74XTA7DA3AK wiace $350.00 
Mot. Maratrac VHF 16f 110w T73XTA7DA2BK wiacc aoa ~ $450.00 
Mot Spectra VHF 50w T43KMA7JASAK wiacc $550.00 
Mot Spectra 900 Mhz D37KGASJBSFK ...... $185.00 
Mot Spectra 900 Mhz 128f 30w D37KMA7JASDK rat et eee on $350,00 
Mot, Mitrek UHF T34JJA3000DK wiacc ....., r ‘ F ‘ jalenlaidinn Goreme 
Mot, STX B00 Mhz Type 1 H3SSTE5170ENSPO6 6 arizse ex's, istasgaavannnes anponarsicyeel festa serene $150,00. 
Mot, STX 800 Mhz Type |, I! & conv. H35WPAS1I70DN ....... Sort ' Bd Res Se ed Pernt en Pee $350.00 
Mot. Visar UHF 450-520 Mhz 16f dw HOSRDD9AAA/HOSSDDSAAS ‘wiacc. pikaivkas ‘ ieee 

Mot. Micor 800 Mhz 75w repeater (Solid State PA) C55RCB5103AT no cabinet 5 

Mot. Micor 42-50 Mhz 100w repeater C71RCB 

Mot. MSF 5000 800 trunked repeater 150w C85CX851938T 

Mot. Site Contrailers models are T45052. TS255A, T5272A 

Kenwood TK-941 900 Mhz mobile 

Kenwood TK-980 800 Mhz 15w LTR mobiles wi acc 

Kenwood TK-949 800 Mhz 1Sw LTR Mobiles wiacc 

Kenwood TK-860H 450-476 Mhz 32! 35w wiacc 

Kenwood TK-762 136-156 Mhz 25w 32f wiacc 

Kenwood TK-370 450-470 Mhz 32f 4w wisome ace 

Kenwood TK-840 450-488 Mhz LTR 32f 25w 12.5 Khz 

EF Johnson 8640 900 Mhz LTR mobile wio acc 

EF Johnson 8655 900 Mhz LTR mobile wiacce 

EF Johnson 8600 800 Mhz LTR mobile w/ace 

Standard RP70K 800 Mhz 15w Desktop repeater 

Standard HX-581T 800 Mhz 10 system LTRiconv port 

Standard HX-582T/HX-580 800 Mhz 10 system LTR/conv port 

Uniden SPU21 460-470 Mhz If 2w porn NOS 

Uniden 800 Mhz ESAS & LTR trunked 128f 2w 3=SPS801TSXE, 5=SPS802TSXE 

Icom 440-470 Mhz 32f 4w scan, alpha display IC-F44 

Astron RMSO Rack Mount 50A power supply 

Milcom P9-05K1-C3/P18-05K1C1, S0w & 150w, B00 Mhz power amps —.......... $450-$550 
Cellwave 800 Mhz 4ch transmit combiner ‘ $450.00 
Telewave Sch 800 Mhz TX combiner M101-860-5TRM Sh u« $2,500.00 
Sinclair R-103GC 30-50 Mhz notcheject duplexer Sear i ; ‘ .. $1,200.00 


CIRCLE (103) ON FAST FACT CARD 


COMPLETE CHANNEL ELEMENTS 
YOUR FREQUENCY 
LIFETIME GUARANTEE 
Most Elements $20.00 with Trade 


Crystals 
We Buy Used Elements 


NKX 


1814 Hancock St. 

Gretna, LA 70053 
504-361-5525 (in LA) * 800-237-6519 

FAX 504-361-5526 


AVCOM PSA-65C - Great Value in a 
1.25 GHz Spectrum Analyzer 


* 1 MHz to 1.25 GHz in The Avcom PSA-65C is at home in 
one sweep the field or on the bench and is 

* -95 dBm sensitivity priced so you can equip all of your 

* 75 KHz minimum resolution technicians. Add on options include 
BW, 10 KHz optional frequency extenders to 6.5 GHz, 

* Built-in FM demodulator 62 MHz FM Video demod, and a PC 

* Line or battery powered interface adapter for storing and 

printing spectrum displays. 


Avcom Ramsey Technologies Inc. + 500 Southlake Blvd. « Richmond, VA 23236 
804-794-2500 * 804-794-8284 » www.avcomofva.com * sales@avcomramsey.com 
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May 2001 MOBILE RADIO TECHNOLOGY 5 ? 


Classifieds - Equipment for Sale 


FOR SALE H-P-8920-A 


RADIO SERVICE MONITORS 
QUANTITY (17) FOR SALE 


WITH OPTIONS 


(5) H-P-8920-A OPTIONS 2/0/45/13/14/50 
(6) H+P-8920-A OPTIONS 2/3/4/5 
(6) H-P-8920-A OPTIONS 1/2/3/4/5/10 


$8900 
$8500 
$8900 


S00KHz to 1GHz Frequency Range 
Spectrum Analyzer w/Tracking Generator 
Duplex Generator/Digital/Analog Signaling 
LTR/EDACKS/MPT-1927 Trunking Test 

High Stability OCXO 

8 Month Warranty & 10-day Right of Refusal 
Tested and Calibrated 


USED TEST EQUIPMENT WANTED, 
FAX YOUR LIST TO +1 925-229-2035 


RF IMAGING & COMMUNICATIONS 
1-800-251-8911 * FAX: +1 925-229-2035 


http://www.best,com/~rfimage 
E- MAIL: rfimage @best.com 


oe ee ee @ 


CIRCLE TOs) ON FAST FACT CARD 


Improve 
Performance of 
Wireless 
Communications 
Equipment With 
ECCOSORB® 


ISO 9001 Certified 


EMERSON 
& CUMING 


ICROWAVE PRODUCTS 
the recognized giot hal | 
microwave abst “ye 


800-650-5740 


28 York Avenue, Randolph, MA 02368 
781/961-9600 « fax 781/961-2845 
email: sales@eccosorb.com 


www.eccosorb.com 
CIRCLE (106) ON FAST FACT CARD 


MOBILE RADIO TECHNOLOGY 


58 


Communication Test Equipment 


4 Motorola R2012D... $10,000 
Motorola R2021D...$10,000 
Marconi 2955R 


Marconi 2955A 
Marconi 2955B 
Sage 930A 


$3,500 
$3,500 
$4,250 
$3,000 


IFR 1500 
IFR 500A 
$14,000 
$13,995 
$9,000 


EML will buy your used test equipment. 


We accept: GB 888 


846-4614 © www.eml1.com 
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BUYING ERICSSON - GE EQUIPMENT 
DAYTON HAMFEST MAY 19-21 VISIT NLT 
UNDER THE BIG TENT SPACE 204 & 205 

GE voting receiver VHF/UFIF/800 

MASTR II VHF/UHF 100/250w Sta 

MASTR Il/it EDAC Station 

EDAC Ranger mobile, new boxed 

$990 128 ch head wi/warranty 

S950 128 ch head wiwarranty 

$550 Scan control head mint 

$550 No scan control head 

$600 Controi Head 

Phoenix-SX 16CH VHF wiacc 

MLSHO040/041 VHF MLS wiacc 

MLSL 30-42 & 35-42 wiacc 

MVS 150-174 & 440-450 wiacc 

MPA/PCS/LPE/MRK rapid charger 

KPC300 Ericsson VHF & UHF Port 

KPC 300 Speaker mic. like new 

MPA/MPD Sid. rate chargers 

Rangr 440-470 tess acc 100w 

Rangr 150-170 fess ace. 100w 

Rangr 35-50 less acc. COW 

Deita-S 450-470 less acc 100W 

Deita-SX 150-174 less acc. 1OOW 

Deita-S 42-50 less acc 110W 

Delta-S 42-50 less acc. 60w 

Delta-S 29-36 less acc. | 10w 

MASTR If 150-174 110W less acc 

MRK/MPA Spk/mic/ant less ant new 
NEW LONDON TECHNOLOGY 

752 Alum Springs Road * Forest, VA 24551 

Tel: 804-525-0068 « Fax; 804-525-0078 


www.newlondontech.com 


Smokes the 
_Competitiom 

High Narrowband 
UHF Transceiver and Modem 


MOTOROLA, 


SCHAEFER 
RADIO CO. 


PURC S000 Bases, 900 MHz, CASILBT 101A 

MICON PURC Bases, 900 MHz C75UZB11014, 

SMARTNET Trunking Controller, T0754 

MIGOR RAptrs. BOO MHz, C55RC85109AT 

TAAX S Channel Combiner 

GTX, BOO Miz. LTA M1UGOBCUTAN 

GTX, 800 MHz. KITUCDBCBIAN 

RADIUS P2 00. 490 MHz ~ HA2RFUT1208N 
AR 


WE 
BUY 
AND SELL 
USED 


GE AND 


ERICSSON 


FM ea SYNTOR X 900% T?4KE7.J04AK 
TWO-WAY SYNTOA X 9090. 460 MHz. T34KEJ7JO4AK 
. SYNTOA X 9000 Accessory Groups 
RADIOS RADIUS M120. 460 Mblz, M44GMIC20ASAA 
RADIUS M100, 460 MHz, DLRA73ASBK 
RADIUS SM 120. 460 MHz, M44DGC20C2AA 
HADIUS SM 120, 460 Mblz, M34DGC2002AA 
MT1000, 460 MHz, #44GCU71008N 
2 GP300 ABD Mbiz, PO4YPC2OC2AA 
£0 460 Miz. PS4MGC20ZC2AA 


MARATAAC 

MT1000, 155 MHz. H&3GCU7IG0CN 

MITREK, 48 Mi 7812044000 

Radius M4206, 46 MHz, OS1LAAST340K 

MICOR Base 37 MHz, C71RTB1406 

MARATRAG, 37 MHz, TEIXTAFTASBK 

MAXTRAC, 39 MHz. DSIMJASSASAK 

@. MITREK. 35 Mitz TatJJAagD00K 

10023. Motorola SYSTEMS 90 Sirens 


i]s Lereal MM WANTED: RADIUS Mobiles, Portables, & UHF SYNTORS 


Here’s a radio that 
meets FCC's refarming requirements for migration to 
narrowband channels. It combines a high performance 
transceiver with a high speed modem cn one single board 
at a price you can afford. For your long distance remote 
control, monitoring, and data communication applications, 
FireLine” is your best choice! Don't get burned! 


SOMA 


A Vylak Wireless Company 


Sonik Technologies Corporation 

2310 Cousteau Court, Vista, CA 92083 
Tel; 760-536-1000 Fax: 760-536-107 
emall: sales@sonik.com 


www.sonik.com | 
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WWW.TELECOMCLICK.COM # WWW.MRTMAG.COM 


It’s 3 a.m. 


Classifieds - Equipment for Sale 


You’re fightin f a 3-alarm fire, 


a mile from your vehicle. 


Is 80% hand-held coverage enough? - 


Vehicular repeaters extend hand-held commu- 
nications by connecting to existing high-power 
mobile radios and repeating conversations in 


both directions. Hand-helds 1-2 


miles from a 


vehicle maintain reliable communications with 


the base up to 50 or 60 miles away. 


The SVR-200 vehicular repeater is a cost 
effective solution that provides full coverage for 
hand-helds in critical public safety applications, 


SER-200 


Quantity 
* 4 site simulcast system 


* Motorola MSF 5000 Repeaters 
* Smartnet Spectra C7 Mobile 

* Spectra C7 Control Stations 
MTS 2000 Portable Radios 


Centracom Series II Phis consoles 
complete with CEB 


* Harris 6 Ghz Digital Microwave 
system (5 sites) 


This system will be in daily operation through 
May 2001. For further information or 
inspection, please contact: 
Dave Collins at 517-788-2967 or e-mail 
dicollins@cmseneray 


CONSUMERS ENERGY 
115 WEST TRAIL STREET 
JACKSON, MI 49201 


if you aren't advertising in 
MRT CLASSIFIEDS, you 
are swimming in 


dangerous waters! 


May 2001 
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BUY °- SELL «+ Trade 
GE AUXILARY RECEIVERS 

ALL BANDS AVAILABLE 

PRICES START AT 


GE MASTR II BASE -- 40W 
INTERMITTENT PA 
450-470 -- 44” CABINET $475 


GE & MOT. DC & TONE REMOTES ... call for 
prices 


OLFE 1113 Central Avenue 


Billings, MT 59102 
COMMUNICATIONS = prone: 406-252-9220 


Fax: 406-252-9617 
E-mail: cwwolfecom @ aol.com 


wit 
2.3 Whe 4 1 per lennaly 

snes, 7/16 DIM to Maly A Ausyiters, 
nh 


wee thls 6 
217-797 u fnan-starcdby SCE welts stanttyy 
wet 464 charnel modwed 
ame-en $125) stat up 350 
Kirti Listing® Call Charlos at 336-769-; 2085 
Far rove squipman, vine our wubsilte a avew.cricenl con 


SINTERTEC 


UBLISHING 


bss PRIMEDIA COMPANY 


MOBILE RADIO TECHNOLOGY 5 2: 


Classifieds - Equipment for Sale 


Audio Accessories for 2-Way Radios! 


((@)) K112- K500- K400- K9725- K1QO00QHFM- 
a | n "Comfortable" | "Top Seller" | "Bestin Class" | "Easy to Use" | “Affordable” 


electronics 


Fax: (760) 796-6369 


E-mail: info@kleinelectronics.com pb) +e 


Web: www.kleinelectronics.com Dual Muff Heavy Duty 
1 2 Piece Dual Muff Headset | Headset w/ Noise| Remote Speaker Hands Free Mic 
Call Now Lapel Mic for Safety Helemts | Cancelling Mic Mic for IDEN Phones 


(800) 959-2899 i-& | t : | J / 
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BUY ° SELL * TRADE 
CLEAN WORKING EQUIPMENT 


Need to Simulcast? JUST ARRIVED 


40 - Micor 800 Smartnet Repeaters -CALL 


fas. D 7-15076 Smartnet Controllers - CALL 


Motorola, GE & Others 

* Accurate GPS frequency sources Bases/Repeaters/Mobiles, Centracom I-ll 

* Audio delay / equalization Over 2000 units in stock 

e Voter comparators 
We provide the tools: For expanded list updated weekly, look 

at our website: www.barnettelec.com 


Buy & Sell 


Motorola, Uniden, E.F. Johnson, Kenwood 
Two-Way Radios and Systems 


DELTA 
COMMUNICATIONS 


1-800-880-2250 

FAX: 972-278-5085 
Garland, TX 

WWW, DELTA2000.COM | 


You satisfy your customer. 


BARNETT ELECTRONICS INC. 
330 HWY 236 W. Lonoke, AR 72086 
Orders & Bids: 800-423-3858 
FAX: 501-676-2475 
35 yr. in Business, Hrs. 9-4 CST 


Delay Timer 
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"ON WHEN IGNITION IS OFF" 


* Battery Protection Device 

* Low Voltage shuts down load 

* Allows gh tty of incoming data for 
MDT, GPS, A 

*30 AMP 12 “Ar bc 


+ Low voltage sensor (10.5V) - Over 
voltage protection (17V) 


* One year warranty. 


WIG-WAG _ [ill “= 
HEADLIGHT FLASHER ie 5 3 
100% SOLID STATE 


* BOARDS * STRIPS * ACCESSORIES ° Slaeeeries «REEDS» 


PCI — PEKAAR COMMUNICATION I 

S$ Specials of the month $ teve's back, formerly of Gregory Ee sis Corp. 
GE Rangr 36-50 range 40 wiaccessones s 
oe MVS Mobile high band wirnc 

GE Orian modiles 42- 50 range 60 watt wath accessones 
Ge Exect |! 40W table top buse high band or low band 

GE MOS mobiles high band wilt access. Model TLH22 
GE MLS mobiles high band, wilh mic & bracket 
GE MLS UHF mobiles with mic. and bracket 
GE $550 Scan contro! hend 
GE PHOENIX Mobile NSH M40TBR high band dua! prarity scan/grey case with accessones 
GE PCS Porable 470- range wibattery & antenna 
MOTOROLA Mitrek 39: tango 100W wiaccessories 
REGENCY Mobile yea BTH201 mi igh band 
MOTOROLA Micor 42:50 1ange t00W range w'accessones 


Catalog Available...If you can't find it, try us! Call (973) 772-0704 or fax (973) 340-1902 
*Sda3u ¢ SLNAWAT3S* SzIdOSSADOV «+ Sdlils « SGYVO8 + 


* TRADE + 
ANg« 


« SELL 
eadvule 1713S 


* BUY 


+ Power: 12 volts, negative one system 
+ Flash rate: Nominal 1.9 per second on 
wigwag pattern 

* Lamp Wattage Capacity: 180 watts 

* Current Output: 15 Amps 

+ Size: 1.4" x W 2" 1/8 x HEL/2" ~ Weight 
3 1/2 oz. 


8 Site Wide area Network LTR System, Smart Link Level |! Switch, Site 
Link Equipment, 21 radio I/O cards, 2.4 GHz M/W radios, etc., add your 
450, 800, or 900 Repeaters and 2.4 GHz link antennas for a complete 
system. Email for pricing & additional information. 

bmasterson @fisherwireless.com 


AC/DC INDUSTRIES 
P.O. BOX 710348, HOUSTON, TEXAS 77271 
Tel: (281) 933-0909 + Fax: (281) 933-1001 
Toll Free: 800-888-0909 


Web-Site: www.acdcind,com 
E-mail: sales(@acdcind.com 


MC MASTERSON 
COMMUNICATIONS 
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MOBILE RADIO TECHNOLOGY WWW.TELECOMCLICK.COM / WWW.MRTMAG.COM 


Classifieds - Equipment for Sale 


MOTOROLA RADIOS FOR LESS 
HIGH QUALITY * EXCELLENT VALUE 


WETEC 


Authorized Motorola Distributor 


Specializing in Local, State & Federal Agencies 
WE SELL MORE FOR LESS THAN ANYBODY 1-888-GO-WETEC 
Visit our Website www.wetec.com 


(1-888-469-3832) 
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NOT Accessories... 
Necessities! — 


¢ Batteries 
* Headsets 
© Speaker Mics 


4 
eAntennas #*) Tele Path 


Works. TelePath Corporation 
Lik 
A= 1-800-292-1700 
ORIGIMALE = 
Visit us on the Web at: WWW. telepathcorp.com 
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° Spring Belt Clips 


\@all DAWN RHODEN for all of your 
= a classified advertising needs 


1-800-347-9375 


May 2001 


LABELS « LABELS « LABELS 


Computer Software 


To Your RF Coverage 
and Site Management 
Problems... 
On your own PC! 


For either microwave links or area coverage, our 
Terrain Analysis Package (TAP)™ software helps 
you poles system design solutions in-house, 
F See details and downicad demo from our web site! 
SorT WRIGHT, LLC 
1010 So. Jouet St, Surre 204 
Aurora, CO 80012-3150 USA 
TEL. (303) 344-5486 * Fax (303) 344-2811 
www.softwright.com 
€mail: sales @softwnght.com 
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Classifieds - Equipment for Sale 


Z . Compatible Motorola® 
Radio Programming Cables F433 34 
Mode aE sicsnccneresneeensees The Motorola’ Radio it Programs .. Pri PA-I Programming Adaptor...$139.95 


* Compatible with "RIB" unit. 
; Tae HT SO andthe Radius F100 Models so 5.3 schsccapncssegeainvpussstsvescastcoyphs cesascsngatsnsedettasoces esesoanesaddoess * Rugged steel case. 
sas HT600, MT800, MT1000, P200, P500, MTX800, MTX810, MTX820, MTX900. aconmecton: Cnikop Race) 


* Power LED. 
nea MARATEAG, (MAXTRAC - 50. 100, 300, 820, 840, M860) PA-Il Programming Adaptor...$159.95 


* Contains rechargeable NI-CAD Batteries: 
atte Seen ae =: foo a Perfect for field use and Portable, 


o. po Laptop & Notebook Computers_ 
Bei ciace SABER and System SABER. oeccs.is * Status LEDs; Power On and Charge. 
6A..... SPECTRA Low and Medium Power Uni * Power Switch. 
6B .... SPECTRA 100 Watt and High Power Units. * Power / Charger Included, 
rer SYNTOR 9000 and 9000E Radio Line. .... * Runs for 8 continuous hours, 
Bs evens RIOO REPEAL. ...scsecsserrsaeresessseres from a full charge. 
TE aseMoss LU ticesssssjanefiestesaygneee sestasste 4 
41... Cloning Cable for the Motorola’ HT600 /MT1000. . Bival Rocket Rrograrmsety py ea:a8 
12A .. GP300, GP350, and P110 Models. . Portability and Field Use.” 
13 .... MSF5000 Digital Unit with 3 Digit Display i in Controller Tray. . * Uses Surface Mount Technolog 
14 .... HT1000, MT2000, MTX 838, MTX 8000, MTX 9000 (connection on side of radio) and JED! Series. * Rechargeable — Works 
AS.) MiSar UME stccscacestegsaliminaanrstorcieceeemineaeeeies ort one:chias 
16 .... Cloning Cable for the Motorola” JED! Series. . = 
17 .... ASTRO SABER and SABER SI. ... est ne $99, ee os 
18 .... SP5O. .. on ny: 2PM: r. anaes $99, 
on M1225. ORDER BY THE 3" | i a ie ae Pott yan 

o ~ i cia pac ‘ Polaris Industries Inc. aan 
470 Armour Dr. oop Atlanta GA 3032: 


Polaris Industries | BUY WITH CONFIDENCE FROM POLARIS AND LEARN WHY WE 


Wwarwepolarieradig.com | HAVE BEEN SATISFYING CUSTOMERS FOR THE PAST 15 YEARS. 00- 1 5). 357 ] 
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Tower Space/ Services Computer Software 


ANTENNA SPACE AVAILABLE 
200° Richmond, VA 
500° Norfolk/Portsmouth, VA 
200° Newport news, VA 
400° Hampton, VA 
Areawide Communications Inc. 
757-595-7163 


CHECK THE FACTS THEN 
CALL THE BEST! 


Chicago Tower Leasing Corp 


Environmentally controlled 
¥ equipment enclosures, back-up power, 
RF engineered sites. Secure. 


Premiere sites in Metro Chicago Area-choice of : 

jarmon 

Federal State. Govt. & all Class A Systems. ies H eect = Support, 
STAN STANN and i aie em ° aes Support, 

105 MURPHY LAKE ROAD By i: ‘ ‘lieiones Support, | 

PARK RIDGE, IL 60058 (847)823-7713 i eek al 


Genesis 


J Harmony and IDEN are Trademarks of ie ne = Te [rd jaa Trademarks of GenCore Ineni., LTD. 
DAN &3 ER) CIRCLE (117) ON FAST FACT CARD 
Advertise in MRT Wanted Rentals and Repairs 


CLASSIFIEDS, or get 7 — ——— — 


ee - 
eaten by the competition! EQUIPMENT WANTED PORTABLE/MOBILE TWO-WaY RADIO SERVICE 
Call 


1-800-347-9375 


Looking for used 800 MHz LTR Radios PORTABLE Rabo SenvICe, LLC 
today! 


preferably Motorola GTX and Kenwood ss 09 KERA Drive fl 
a Peni View, AR 725: 
TK480. Ph. 702-252-8525 OR Email: Voice: 800-245-4310 
Rfdinc@aol.com Fax: 870-269-5666 
www.portableradioservice.com 


MOBILE RADIO TECHNOLOGY WWW.TELECOMCLICK.COM / WWW.MRTMAG.COM 


AMPLIFIER SERVICE CENTER 
WE REPAIR: 
4 TRANSMITTER AMPLIFIERS 
‘> TOWER TOP AMPLIFIERS 


TWO-WAY RADIO, PCS & CELLULAR AMPS 
MOTOROLA, GE, ERICSSON, MILCOM... 


78 Airpork Drive 
Lynchburg, VA 24502-3757 
Phone/Fax: (804) 237-8255 
Toll Free: 1-800-488-7908 


www.odycommuaicotionsinc.com 


MOTOROLA 
RADIO RENTALS 


¢HT1000, GP300, P200 

* Intrinsically Safe 

* Full Line of Radio Accessories 
* Mobiles & Repeaters 

e 24-Hour Service 

* Dealer Inquiries Invited 


1-800-283-COMM 
EVENT RENTAL COMM., INC. 
e-mail: eventcomm@aol.com 


Advanced 
COMMUNICKTIONS 


Loudoun Communications Inc. 


Ten years of great 
service to youl 
Call for a quote. 
We’ll make your next 
project affordable. 


Lipo So lowe 


cor 


www.mosscom.com 
800-822-MOSS 


MOTOROLA "495... 
PORTABLE & MOBILE REPAIR 
* Quick Tum Around + Free Retum Shipping 


* Factory Trained & FCC Licensed Techs 


(Arcom| 800°567°5636 


arcom#2way.com 
11110 W Oakland Park Blvd, Suite 275, Sunrise, FL 33351 


Communications Systems 


REPAIR DEPOT 


Quatity Service oN MicropROCcESSOR-BASED 
MosiLes, Portastes ano Controt Heaps. 

Most repairs $75 pLus PARTS. 
FREE ESTIMATES. 


Surface Mount Repair. 


Classifieds - Computer Software 


pa Minitor II Pager 
Repair Just $32.50 


Price includes all 
Parts and Labor 


5 Day turn time 


90 Day Warranty 


800- 82- 2180 Dealer Price 


1300 N FL Mango Rd #26 
West Palm Beach, FL 33409 
Water/Physical Damage and 
housing parts not included 


2-WAY RADIO & PAGER REPAIR 
Flat rate Minitor Il $40. New/Used 
Pager/Radio Sales. Keynote SV with 
monitor, Minitor Active Filters. All 
work guaranteed. Your 1-stop shop 
for affordable & quality service. 


The Pager Clinic® 
621 C. Innovation Circle 
Windsor, CO 80550 
Toll Free 1-866-349-2747 
or visit our website at: 
www.thepagerclinic.com 


Cushman / IFR / Motorola / Wavetek 


Get Your Test Equipment Needs 
From Service Professionals. 


Warranty Service Available On: 


Com-Net Ericsson * Kenwood 


585 Factory Shoals Rd. 
Austell, Ga. 30168 


Cardinal 


Electronics, 


SERVICE MONITOR 
Repair & Calibration 


Exclusive Monitor repair since 1973 

NEW LOWER RATES 
mee = Visit our Website: cardinalelec.com 22 
eae t 


NIST TRACEABLE 


1631 N. Evergreen Ave. Arlington Heights, IL 60004 
Ph. (847) 797-7820 Fax (847)870-0342 


May 2001 


770-948-9566 


= 


Professional Consulting Service 


Inc. 


Define 
Design 


3 


www.nselectronics.com Fax: 770-458-8785 


Offices Natronw 
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We Buy & Sell Service Monitors. 


Communication Service Monitor 
Repair & Calibration Specialists 


NS Electronics Service, Inc. 
3610 Dekalb Technology Pkwy 
Suite 110/111 

Atlanta, GA 30340 

Phone: 770-451-3264 


Engineering For The Wireless World 


Wireless Communications Systems and Facilities 


Acquire Build Manage 


Zone Test. Operate 


RCC. Consultants, Inc. 
100 Woodbridg 


Cente 


r Drive, Suite 201 
Woodbridge, | NJ 07095 


800-247-4796 


- info(@ree.com 
icles & Treterenationial 


email 
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Then the 
music started, 
and the go-go 
dancers (guys 

and girls) started 
dancing. Next 
thing | know, I'm 
being dragged 
out onto the 
dance floor. 


Kf 
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Roger That 


Keep on dancing 


First off, let me thank all of you 
who welcomed me to the world of 
mobile radio at the International 
Wireless Comm- 
unications Expo. 
I’m excited about 
the opportunity to 
work with the dy- 
namic MRT team. 
I’ve worked with 
the MRT staff for 
the past five years 
as editor for RF De- 
sign magazine. So, 
when asked to join the MRT staff, 
I jumped at the opportunity. 

I am no stranger to the world of 
mobile radio. As a career U.S. Air 
Force avionics and aircraft main- 
tenance officer, I worked with a 
number of airborne and ground 
communications systems. I have 
been accused of telling “war sto- 
ries,” so I won’t begin here. How- 
ever, if you ever see me at a confer- 
ence or trade show and 
want to exchange “life 
experiences,” I’m your 
man. From working 
with legacy systems, ac- 
quiring new technology, 
and adapting old and 
new technology to old 
and new applications, I 
had my share of the 
good and the bad that 
communications tech- 
nology has to offer. 

Because of (or in spite 
of} my experiences, you 
will find I can be passionate about 
issues that affect how communica- 
tions technology evolves and how it 
is applied. So, don’t be too surprised 
to see me rant in this column. I am 
opinionated, and I’ll take on any- 
thing I see that needs to be ad- 
dressed. So, when I do rant, I want 
to hear from you. I actually answer 
my phone and my email. 


MOBILE RADIO TECHNOLOGY 


IWCE was lively 

If you missed this year’s IWCE, 
you missed an outstanding event. 
This was my fourth IWCE, so I 
went off to Las Vegas thinking I 
had everything well-in-hand. 
Wrong. This time, no one told me I 
needed to take dancing lessons 
before I got there. 

First of all, the 25" anniversary 
celebration had a ‘70s theme. That 
was cool. But then the music 
started, and the go-go dancers 
(guys and girls) started dancing. 
Next thing I know, I’m being 
dragged out onto the dance floor. 

Well, I survived that, only to be 
invited to the Kenwood event held 
at the Harley-Davidson cafe. What 
a great event. But, guess what— 
more music and (gasp) dancing. 
While the rest of the MRT staff got 
out there, I hid with the rest of the 
“too cool to dance” crowd. (In other 
words, the rest of the cowards.) 

Both events were a lot of fun 
and very lively. And speaking of 
lively, have you checked out the 
IWCE Live! Web site? Just go to 
the MRT Web site at www. 
mrtmag. com and click IWCE 
Live!. The MRT staff, supported by 
the RFD editors, did a real-time, 
online update of what was going 
on at IWCE. From news events to 
new product releases, the site was 
a fun ride to keep updated. It will 
be online for at least another 
month, so check it out. You may 
even find a picture of an editor 
(who will go nameless) dancing. 


Two-way or not two-way 

So, is two-way radio dead? I 
think not. Nor did the keynote 
speaker at IWCE. Nor did the 
keynote speaker at the Radio 
Club of America breakfast. Nor 
did those of you I talked with 
at IWCE. While cellular has 


presented a challenge, two-way 
technology still dominates. 

Although there are a number 
of growth areas, one of the stron- 
gest is public safety. As regular 
readers know, MRT has been fo- 
cusing on public safety issues, ap- 
plications, technology and prod- 
ucts for a number of years. You 
will see us continue to address 
public safety and its communica- 
tions requirements. 

This is important to me. You see, 
I live in Littleton, CO, and just min- 
utes away from Columbine High 
School. I was personally touched by 
events there. I was frustrated and 
upset over the lack of communica- 
tions interoperability among police 
and other responding agencies. 
What really added to my ire was 
the fact that I saw the same 
interoperability issues among the 
services while I was in the Air 
Force. The military has been slow 
to respond to this issue (while it is 
a heck of a lot better, it still needs 
work), and | see the same slow re- 
sponse in public safety areas. Cre- 
ating a “hub” to pass messages is 
not a solution. If anything, it only 
drags response capability down. 

Are there solutions? You bet there 
are. In the pages of MRT, we will 
continue to point out how the issues 
are being addressed and what so- 
lutions are out there. But, let me 
know what you think. E-mail me 
directly at rlesser@ intertec.com. 


Oe 


Editor 
rlesser@intertec.com 
www.mrtmag.com 


\) “If it takes you 
seconds to diagnose 
a problem here, 
your'e already late’: 


-Brad Brieman, Senior Network Engineer, Chicago Mercantile Exchange 


Site Master $332B 


2200! Anntsu Company Sates Offices: United Scares and Canada. |-800-ANRITSU, Europe 44{01582)433200 
Japan 61(03)3446-II11. Asia-Pacifi¢ 65-2B22400, South America $5(21)527-6922, http:!www.anritsu.com 
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www.us.anritsu.com/adsmailers/s332b.asp 
1-800-ANRITSU 


She Mieke SH5 


“{ don't have a lot of time to second guess a 
problem. So, when [ heard Anritsu developed a 
cable and antenna analyzer and spectrum analyzer 
allin one handheld unit, [ had to get one. 

With the Site Master $332B, | simply don’t 
have to guess which instrument to bring to the 
job. | get a broad view of both cable and antenna 
transmission signal quality, as well as radio 
interference, The wireless network here is a 
mission critical system used for electronic 
trading. 100% up time is paramount. Anything 
else would be disaster. That's why we really 
needed a highly reliable compact tool for testing 
and troubleshooting RF cable, connectors, and 
antennas. The Site Master has proven to be the 
technology for this application. 

Besides saving time and money, the 
Site Master $332B is proven technology. It relays 
accurate, repeatable measurements in the 5 MHz 
to 3.0GHz frequency range with virtually no loss of 
performance. It’s menu-driven interface is 
particularly easy to use. A nonvolatile memory 
can store up to ten setups and 200 traces. And the 
ability to download all the information gathered 
in the field directly to our PCs is really convenient. 

| recommend this product. If itcan take on 
the bears and bulls in my field, I’m sure it can 
handle anything in yours.” -Brad Brieman 

For more information call 1-800-ANRITSU 
or go directly to our website product page at 
www.us.anritsu.com/adsmailers/s332b.asp. 
Site Master $332B. The preterred choice among 
leading network operators and service providers. 


Anritsu 
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DCS-23 

Digital’ Coded Squelch Encoder-Decoder 
Jumper.Programmable to all 106. DCS codes, 
4.36" x 1.18" x 0,25" 

$59.95, 


FILTERS 

Call us for the lowest cost, 12.5kHz channel spacing, 
exacl replacement crystal and ceramic IF filters for 
part 90 Refanming. Complete kits available for. 

most popular radios at $15.00 to $25.00/kit. 


ID-8 
Automatic Morse Station Identifier 
Meets all FCC ID requirements, 
+, | Fully field programmable with included keypad. 
4.85" x 1.12" x 35" 
$69.95 


PE-1000 

Desktop Paging Encoder 

Two-Tone Sequential. 

Other formats and custom tones available. 
75" x 7.8" x2.7" 

$224.95 


SS-64 

CTCSS Encoder 

Microminiature, DIP switch programmable. 
Includes 64 tones from 33.0 to 254.1 Hz. 
0.66" x *.08" x 0.21" 

$28.95 


TE-32 
Multi-tene CTCSS Encoder 


5.25" x 3.3" x 1.7" 
$49.94 
TE-32D with LED display, $99.95 


TP-3200 
Shared Repeater Tone Panel 
Full featured and with all 157 CTCSS/DCS codes. 
# Desktop and rack mounted versions. 
»/ $279.95 


{ 


TS-64 

CTCSS Encoder-Decoder 

Microminiature jumper programmable, 

Includes 64 tones from 33.0 to 254.1 Hz. 

0.78" x 1.70" x0.25" | 
$54.95 (model TS-64DS with DIP switch, $57.95) | 


i 


COMMUNICATIONS "curs cours 
SPECIALISTS, INC. |... 


Rotary dial switchable to any of the standard 32 EIA tones. 
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LEADING THE WORLD IN ADD-ON 


» Order Factory Direct — No Minimums 

> Same day shipping on most orders 

> Toll free voice and fax for easy ordering 
> 24 hour “InfoFax* and Website application notes 
for around-the-clock tech support : 


WE'RE PLEASED TO.ANNOUNCE THE berioars OF THE 


-BIBerERSe | 


LINE OF TONE SIGNALING AND ENCRYPTION PRODUCTS, 
TO BETTER FULFILL YOUR TONE SIGNALING REQ RENE: 


ST-20, 25; 50. et 
Voide Encryption:Urits |) \ | ; 
PRIVATE COLLECTIONw'serles provides: iow aire level 
security for two-way radio Voice applications, ; 
PC programmable with optional Kit) {ht : 
0.9" x 1.5" x 0.25" ee 
$79.00 - $299.00 Nas 
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4j 
‘ 
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ST-804A SNE TBR 
Multi Format Encoder “i by teen 
{Encodes Two-Tone Sequential, Burst Tor A , 
(of DTMF ANUENI Formats: \ 
' PC programmable with optional kit; hans 
‘or factory programmed for free, eK 
4.15" x 0.84 x 0.15" x 
$59.95 


ST-809B Ta = PS 
Multi Output DTMF Decader 
Oecodes address codes of 1 to 7-digits from 
all 16-D7MF characters. / 

/ Multiple outputs and remote feset capability. 
PC programmable with oytonal kit, or factory 
programmable for free. j SRST 
1.34" 0.85" x 0.21" ; 
$59.95 i 


ST-888 "i } 
Desktop ANI Decoder / Display Unit <a 
Use with ST-804A‘or other DTMF ANI encoders for 
monitoring of fleet radio users and control systems. 
$499.00 “ex 
e\ 


COMMUNICATIONS SPECIALISTS, NC 


ay WEST. TAFT AVENUE + ORANGE, CA 92865-4296 
~~ a 14) 998-3021 « * FAX (7 14) ‘974- 3420 


ENTIRE U. S.A, (800) 854-0547 » FAX (800) 850-0547 ‘ 
nip con com-spec. com _ : 


fiz 


